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TRANSLATOR'S PREFACE. 



A desire for information in regard to the history 
of a science, as naturally follows its study as does 
the wish to know something of the countries through 
which we travel, or of the biography of authors 
whose works have instructed or amused us. To 
medical men the satisfaction of this desire is attend- 
ed with something more than the mere gratification 
of curiosity; lessons of great practical value are 
to he derived from the study of the history of med- 
icine. As we observe the slow and uncertain man- 
ner in which our present knowledge has been at- 
tained, we shall feel that our progress is likely 
also to be gradual, and that the great discoveries 
of the future arc to be made, like those of the past, 
by patient and long continued observation, judicious 
experiment and careful generalization. Aa we see 
the doctrines of groat teachers, which were received 
by their followers as infallible, shown one after the 
other to be erroneous, we may learn caution in 
regard to resting our efforts with the present attain- 
ments of science. For these and many other rea- 
sons the study of the history of medicine is valua- 
ble to the practitioner, and has always been re- 
commended to the student, by those best qualified 
to judge, as an important part of his professional 
education. 
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THANSLATOH 3 PREFACE. 



There are, however, few boots upon medical his- 
tory accessible to readers in this country. The 
Voluminous work of Sprengelhas never been trans- 
lated into the English language. The excellent 
History of the Inductive Sciences by Whewell is but 
partially occupied lyith medical subjects, and, until 
the appearance of Prof. Comcgys' translation of 
Rcnouard's History of Medicine, the profession has 
been limited to the brief sketch upon this subject 
by Dr. Bostock in the Cyclopedia of Practical 
Medicine. 

From the condensed form necessary, when so 
wide a subject as the history of medicine is con- 
sidered within the limits of an essay or even of a 
single volume, tho discovery of the circulation of 
the blood does not receive that attention which it 
merits, either in the article by Dr. Bostock or in 
the work of Jlenouard. This discovery may be 
Baid without exaggeration, to be one of the most 
important events in the history of medical science ; 
some of the greatest minds ever in the profession 
took part iu it; it exerted an important influence 
npon tho treatment of disease, it marked a new 
era in the history of medicine, and effected a revolu- 
tion in scientific research. All who reflect upon 
these facts will be convinced that it deserves a 
separate treatise. 

This little work of M. Flourens has been trans- 
lated and is now presented to the profession of 
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this country in hopes that it may help to supply 
information upon a moat important part of medi- 
cal history. If after availing himself of tho lite- 
rary resources of the French capital, the author 
found the history of this discovery imperfect, it ia 
surely unnecessary to apologizo for offering in this 
country the result of his efforts to complete it. 
The faithfulness and ability with which he has per- 
formed his task arc guaranteed by his attainments 
and his position; as a scieutific man and as an 
eminent medical writer, he has so long been known 
to the world, aa to render any introduction hero 
superfluous. 
Dayton, Ohio, May, 1859. 



AUTnOR'S PREFACE. 



Some years ago, while looking over Ramazzini's 
Commcntaire upon Cornaro, my attention -was ar- 
rested by the following paragraph : 

" The ancients were entirely ignorant of the 
circulation of the blood, and we are indebted to 
Harvey, the English Democritus, for making it 
known, after having derived it from those two 
excellent sources, Fabricius ab Aquapendente and 
Paul Sarpi, both professors at Padua, and who 
made so many experiments upon all sorts of 
animals," 

This paragraph awakened my curiosity ; I made 
research ; I found writers partizan, biased, and 
prejudiced; of the true historian, the judge, I 
could not find a trace. The history of the discov- 
ery of the circulation of the blood was yet to be 
written. 

I Btudy successively in this work all the wonder- 
ful discoveries of the circulation of the blood pro- 
perly speaking, of the lactcals, of the reservoir of 
the chyle, and of the lymphatics. I follow the 
facts from Erasistratus and Galen to Servetus, from 
Servetus and Cajsalpinus to Ilarvey, from Harvey 
to Pecquet and Thomas Bartholin. 



Ym AUTHOR S PREFACE. 

One point has particularly occupied my atten- 
tion, I have applied myself to tho investigation, 
and, if I may so speak, to the reconstruction of all 
the ideas of Galen in regard to the circulation in 
the adult and in the fcetus, the formation of the 
blood and of the spirits, and the origin of anima' 
heat. 

In one chapter are examined the pretensior.s of 
Sarpi to the discovery of the circulation of the 
hlood, and in another the physiological doctrines 
of Servetus, that strange man of genius ! I close 
with two chapters upon Guy-Patin, tho most ob- 
stinate and at the same time most talented adver- 
sary which modern doctrines encountered. 
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OF THE BLOOD. 

'he discovery of the circulation of the blood did 
not belong, and could scarcely belong to a singlo 
man, nor indeed to a single age. Many errors 
were to be destroyed; in place of these errors 
truths wero to be established; and this was accom- 
plished slowly, little by little. Galen commenced 
the discovery by combatting Erasistratus ; he opened 
the route which followed afterward by Vesalius, by 
Servetus, by Columbus, by Cussalpinus and by Fa- 
bncius ab Aquapondente conducted us to Harvey. 
Three principal errors masked, if I may so speak, 
the great fact of the circulation of the blood. The 
first was, that the arteries contained only air; the 
second, that the septum, between the two ventricleB 
of the heart, was perforated ; and the third, that 
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the veins carried the blood to the extremities in- 
stead of bringing it from them. 

Let us see with whom these errors originated 
and who destroyed them. 

EnisiBtratus. 

Erasistratus held that the arteries contain air; 
he did not believe that they contain blood. 

According to him the air drawn by the lungs 
penetrated to them by the trachea {trachee artere); 
from the trachea it passed into the venous artery 
(which we now call the pulmonary vein,l from 
thence it entered the left ventricle, passed on into 
the arteries and was distributed by them to the 
system at large. 1 

"What we now call the sanguineous system, the 
circulating system, was then divided into two — the 
arterial or cerian and the venous or sanguineous 
system. 

The arteries were rerian canals, or channels for 
air; hence their name of arteries, and hence their 
similarity of name to the trachee artere, which is 
the great air-passage of the body. 

(1) According to Emsisiratua we reapire only to fill the 

arteries willi air. "Qiwiin.ui cat iil.ililna reapirnlionis! 

Num. Raima: ipsius geueralio est? An ionati calorie ven- 

tiliido u.0 refrigerntio? Ant horem riuidem nihil eat, 

Teruui ai'lenaruw esplctionia grniin ri;s pi ramiip, vclut Eraais- 
tralus putal?'' — (De atilitule Te>piratiunis, Galtiii opera, edition 
da Jhuat. Venue, 1697, p. 223.) 
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As soon as an artery is opened, says Galon, the 
blood gushes out of it: then one of two tilings 
must be true, it was either contained in the artery 
or came into it from elsewhere. But, if the latter, 
if the artery contained nothing but air, the air 
should come out before the blood, and this does not 
take place; blood alone comes out and no air; then 
the arteries contain nothing hut blood. 1 

Galen made another experiment. lie placed two 
ligatures on an artery a little distance apart; he 
opened the canal between them and found nothing 
but blocd: once more then, the arteries contain 
blood and they contain nothing but blood. 1 

But, cried the followers of Erusistratus, if the 
arteries contain blood, how can the air which is 
drawn in by the lungs pass into all parts of the 

(1) Quoninm arterirt quAcnmqiie tulncrnlii, sanguincm 
egredi yiiiemus, ilnnrum uHcriim sit oportel, tcI in nrteriia 
sanguiuem conliueii, tcI aliunde ipauni in cas confltiere. 
Quod, si aliunde sanguis in efla confluit, mauifeatum est uni- 
cuique, cum BO nnturaliter arteritc hnhobant, ipMtum ipsaa 
aolummodo continu'isao. Quod, si hoc Ycrum eaaet, oportebat 
in yulncru'.ia, priusquam sanguis I'^nMoi-et.ur, spiritum eiiro 



MMpuaifUBiu 



a hoc fieri i 






aolurn apirituro in arleriia conttntum fuisse colligemua. — (-in 
laiiguii in artcriis nalurd entitiatatur, p. 00.) 

(2) Ubi funlculo dissectam arterinm iitrinque ligavimiia, el 
quod in medio compreliiMisum iuerat iucidimus, sanguine ple- 
num Spawn esse nionstraTimus. — {Ibid. p. 61.) 
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body? It doea not pass there, responded Galen: 
the air which ia drawn in i3 rejected again; it 
acrves for respiration by its temperature and not 
by its substance; it coots the blood and that ia the 
end and aim of respiration.' 

Aaauredly this ia very far from what we now 
know* of the respiration. It is even directly con- 
trary to what takes place. Instead of cooling the 
blood, respiration heats it; respiration is the source 
of animal heat; but yet, compared with the doc- 
trines of Erasistratus, who held that the air passed 
into the arteries in totality, en mass?, in substance, 
aa it passes into the trachea and into the bronchia;, 
that it was the air which filled the arteries, which 
distended them, 5 and made them beat, that it was 

(1) Sed quomodo, reclaniant, in totum corpus aer veniel, 
quern regpltindo attrabiBiti), ?i snnguineum urteria: contin- 
eaut? Quibus respondendum eat, qute necessitas hoc bos 
filter" cognl, cum possil lotus, qui rcspirando admissus est aer, 
foras esse romitti: queniadmodum pluribus, iiEque dilijreutiB- 
siniis lam philosophis qunm medicia, tLbuui est, qui oor, in- 
quiunf, non aerie eubslanfium eiposccre, sed frigiditotera. 
Boluinmodo, qua reereari desiderat: atque Luce esse respira- 
tions uaum.— (ii,U, p. 62.) 

(2) "Consentiens Erasistrati sentanliic; quando- 

quidem pulnt arterias idco ilistenili, quod compleantur 

spiritu (the spirit, that is to say, for Erasistratus, the air; it 
will be aeeu farther on. what Galen considered the spirit), a- 
corde suppeditalo."— (De pulsvum d'gtientiii, p. 09.) 
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the air which caused the pnlse, 1 the idea of Galen 
was a progress, and such a progress that physio- 
logy wa3 not able to advance beyond it until she 
called to her aid the resources of modern chem- 
istry. Haller believed still that respiration cooled 
the blood. 

Thus then it was established that the arteries do 
not contain air; they contain only blood like the 
veins; an entire half of the sanguineous system, 
which had been detached by an hypothesis, wag 
given back to it again; and, as the circulation is 
but the unceasing movement of the blood from the 
heart into the arteries, and from the arteries into 
the veins, and through the veins back again to the 
heart, so long as the arteries were supposed to 
contain nothing but air the discovery of the circu- 
lation was impossible: without the first step which 
Galen made it was impossible to make a second. 

Of the three principal errors, then, first men- 
tioned, there was one less; one was deal 
But Galen was not so happy with the two others. 
He still bcliered that the septum between the two 
ventricles was perforated, and that the veins car- 
ried the blood to the extremities: two errors which 
were destined to pass from him to the modern*, and 
the latter of which is opposed to the very Ides ot 
the circulation. 
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The first modern anatomists. 

The septum which separates the two ventricles 
is not perforated. How did it happen then that 
Galen believed it to be perforated — saw it thus? 
Because he imagined it necessary that it should 
be so! 

According to Galen the veins, as well as the 
arteries, carried blood to the extremities; but ac- 
cording to liim there were two kinds of blood — the 
spiritual Hood, the blood of the arteries and of the 
left ventricle, and the venous blood, the blood pro- 
perly speaking, the blood of the veins and of the 
right side of the heart. 1 And this was another 
step in advnnce. It was the first indication of the 
two kinds of blood now so well distinguished, the 
red blood and the black blood, — the arterial and 
the venous blood, — the blood which has, and that 
which has not been purified by respiration. 

There were then, according to Galen, two kinds 
of blood; and each kind had a destination peculiar 
to itself: the spiritual blood nourished organs of 
light and delicate texture, such as the lungs; the 
venous blood nourished those heavy and gross, such 
as the liver. 2 The spirit, the purest part of the 

(1) Sini9t.ro ventriciilo, quem nicrlici iphiluosuin ap- 

pellaro conaneveruat altera venlriculo, quern mngui- 

imvm appellant. — (Z)c kW parlium, lib. vi, p. 1l50.] 

(2) Ut, sitnilera, ad sui nutritiouem, postulent sanguinero, 
verbi grntiu. liepar visccvum omnium gravisBimuui ac densis- 
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)od,' was only formed in the left ventricle;-' it 
being necessary, however, that even the venous 
blood should contain a certain proportion of tpirii* 
in order to fit it for the purposes of nutrition, it 
was also necessary that the two ventricles, the ven- 
tricle of the spirit and the ventricle of the blood, 
should communicate with each other, and this com- 
munication was held to take place by means of 
foramina! in tlie septum which separated them.' 

Galen, therefore, held the septum to be perforated 
because he had imagined a system which rendered 
a communication between the ventricles necessary. 
The early modern anatomists believed the septum 
perforated because Galen had said it was so ! 

Bimuia, et pulmo levissimus ac rariseimue Quo fac- 
tum eat lit bepar (jiiidum a Tenie fere aolis, pulmo 

vero ab arteriia nulriretur.— (ft.U, p. 165.) 

(1) Spirilus exhntatio quondam est sanguinis beuigni 

{Ibid.) 

(2) Spiritua rcceptaculum, sinister vcntriculus (Dt 






, lib. i 



,. 96.) 



(3) Demonstratum nobis alio loco est, omnia esse in omn 

dub j Ktq.ua uteris qiiidem. icnuem ac purum et v 

poroauui participant sauguinom, verne nulem paucum, cut 
demque caliginosum aereui (De nsa parlittnt, lib. v 

p. 1M.J 

(4) Queo igitm in eorde appnent furamina, ad ipsiua p 
tissimum medium mptum, piTOdictio couimuuitatis gratia, e: 
tiletaat.— [Ibid., p. 155.) 
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Mondini said the septum was perforated; 1 Vas- 
Beus, or Le Vasseur, to whom I shall refer again, 
said the same as Mondini; 3 twenty others made 
tlio same statement. Berenger de Carpi first 
avowed thht these openings were only to be seen 
■with difficulty; 3 and Vesalius, the great Vesalius, 
the father of modern anatomy, Vesalius alone dared 
say that iliey did not exist. He did not, however, 
arrive at that point directly. lie commenced hy 
repeating, like all the others, that the blood passed 
from one ventricle to the other through openings 
in the septum* But soon, carried away by the 
force of the truth which lie saw, the fact which he 

(I) IIo calls the septum llie middle ventricle: Nom isle- 



itus, continue subtillelur 

— (Anutomia Mvndini. Ed. of Drynndor, 1540, p. B8.) 

(2) "Within the heart there are two sinuses or ventricles 
separated by n partition, called in Latin septum, through the 
opocinga in which ihe spirit nnd thy blood have communica- 
tion."— (fr<H eft translation, by Canappe, p. 46.) 

(3) In homine cum majim;i difficultnte videntur.— ( Com- 
mentaria super Aiwt. Mundini, p. 341, ed. 1521. ) Sylvius, or 
Dubois, also did not b«hd willing to admit the fornniintoof Iho 
septum ; at least he docs not apeak of them ; he contents him- 
self with saying — Sunt cordi ventres duo, carnis ipsius por- 
tions inediii, ecu diaphrngmale quodam secret,!.— ( lid. 1555.) 

(4) M&ximii portione per venti'lc'dorum cordis septi 

poros in sinistruui veutriculum desudaro sinit ( Ve- 

itilii Opera Omnia Anatomies, ed. d'AltiinuS, 1725, t. i. ( p. 517.) 
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lie declared that he only made that state- 
ment in order to acrommtxJiUe himself to the teach- 
imjg of Galen; 1 for, in truth, the structure of the 
septum is no less solid or compact than the rest of 
the heart, and through this dense tissue there can 
not pass a single drop of blood.* 

Galen showed that the arteries contain blood as 
■well as the veins, and tliis was the first step; he 
pointed out the distinction between the two kinds 
of blood, the arterial and the venous, and this was 
the indication of a second step; Vesalius Ijad just 
shown that the partition between the two ventricles 
is not perforated and this was the third step; one 
step more and the pulmonary circulation was dis- 
covered. This step was made by Servetus. 



Servetua nnd llic pulmonary circulation. 

shall carefully guard against making any allu- 
to the theological works of Servetus, which I 



(1) In cordis oonatruclinnia rations, ipsiiisiju* pnrtinm 
uau recptisccili»,magn;'L es pnrle tiiilcui dogiiinL iljua ecrmonem 
sccommodavi. — (lliid., p. 519.) 

(2) JTaurt Icvilur Btudioaii Bipendendnm eat Tentriculurum 
cprJiaiulersii[inm,anLaepnim, ipaumve ainistri vcnLriculi ilei- 
truin latus, i ; m.d ivrjut i.'rii-.-niiii, compile I unique so deneum eat, 
xlque relicjUH, cordis pars sinistrum vcntriculum coinplcetens, 

adeo ut ignorem qui per aopli illius subslautiam ei 

dexlro Tenlriculo in sinisLrum vel minimum quid sanguinis 
nasuwi poasit. — (Ibid., p. 619.} 
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have never read. 1 Perhaps in his quar-els with 
Calvin he was as much at fault as his adversary, 
but, at least, he did not burn Calvin. 

I shall confine myself to the following passage 
upon the pulmonary circulation, and I maintain 
that this admirable passage alone is sufficient to 
give to its author an illustrious place among men 
of science. 

The communication, says Servetus, (that is to 
say, the passage of the blood from the right to 
the left ventricle,) does not take place through the 
median partition of the ventricles, as is generally 
supposed; but by a long and wonderful route the 
blood is conducted through the lungs, where it is 
agitated and prepared, where it becomes yellow, 
and passes from the arterial vein into the venous 
artery: et a vend arterio&d in arteriam venasam 
transfunditur. 

I stop a moment at these words, et a vend arte- 
riotd in arteriam venoaam transfunditur, for they 
express the new and complete idea. 

Even while supposing the inter-ventricular sep- 
tum to be perforated Galen knew very well that 
the blood of the right ventricle passed, at least in 
part, through the pulmonary artery into the lungs. 1 



i quod spii-itum do pului 
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Vesalius was also aware of it.' Bat this was only 
the half of the truth, 

The entire and complete idea necessary to estab- 
lish the pulmonary circulation was to understand 
that the blood passed from the pulmonary artery 
into the pulmonary veins; that the blood leaving 
the right heart by the pulmonary artery, returned 
to the left heart by the pulmonary veins; that the 
blood left the heart and returned to the heart; that 
there was, consequently, a circuit, circulation; and 
this idea of the circulation, so grand and so new, 
was first formed by Serve t as. 

In order to understand how this communication 
takes place by the lungs, said Serve tua, we must 
learn the conncetion, the multitude of unions of 
the arterial vein with the venous artery in this 

immittit, all em m quod edacit: reliqua duo in dexlro, alierum 
quod in puluioiicm aanguiuem emittit altemm quod i jecore 
ndmiltil.— [D* II.pp. et Tint, decret., lib. vi., p. 264.) 

(1) Dester veutriculua a cava vena, quoties cor 

dilatatur ac disteudilur, maguuiu 9anguiuia vim atlrahit, 
queiu, adjtirnntihus forte ad hoc veutriouli foveis, excoquit: 
au fiuo oalore attenuans, leviorerntjiie, et qui aplius iiupetu 
poplmodum per artcrias ferri possit reddens, maxima portiouo 
per Ten I fir I omul cordis strj.'i i porns in si nisi rum v«utriculnm 
• I --i.l.in- si tit (it is seen on page 13 that lie admitted these 
ojiitiinyt in the teptom only out of complaisance to Galen J, 
reliiiuam antem ejus sanguinis partem, duni cur contrahitur 
ani ..■ ■it-i-ti', per veuam arlcrialeni in pulmonem delcgot. — 
( F*t*&i, Op. omnia anal. Ed. 1726, t. L, p. 517.) 
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organ. And this view of the manner of commu- 
nication is confirmed by the calibre of the arterial 
vein, which would not be so large, nor earry such 
an amount of blood to the lung, if nutrition alone 
was to be provided for, especially since in the 
embryo (and this is on exceedingly ingenious 
remark,) the lung is nourished through other chan- 
nels and this blood does not reach it. It must 
he then for another purpose that the blood is sent 
in such abundance from the heart to the lungs 
immediately after birth. It is sent there to be 
mixed with air, for it is not air alone, but air 
mixed with blood, that passes into the venous 
artery. The yellow color is given to the blood 
by the lungs and not by the heart. 1 



(1) Fit autem communicalio base non per pai-ie tern cordis 
medium, ut vulgu eredilur, eed magno artiticio :'i deatro cordis 
ventriculo, longo per palmoneg duclu, agilatur sanguis sub- 
tilis; ii pulniouibua prrcparatur; BavuB effieitur, et a vena 
arteriosit in arteriam venosnm Irnnsfundilur. — (ChrUtUiuirmi 
Jleititvtiv : Totius Ecclesiic aposlolicse «d sua limina vocatio, 
in integrum restitutio cogoiiione Dei, fidei Cbristi, jUBLifica- 
tionia noatriu, rcgeueraliouia liaptismi et coenio Domini 
mauducationis; restitutio deniquo nobis regno cajlesti, 
Babylonia impim captivilate solula, et Antiehriato cum auis 
peuilus duatructu. — Viennix AUubruyum, MDLIII.) 

[ra an appendis to the work of M. Flourena are some ten or 
twelve pages, being all !he physiological parts, ol' this sin- 
gular work of ServeluB, so intereating in the history boih 
of physiology and of theology. Ab full extracts are made 
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All this is full of sagacity, acuteness and pene- 
tration. The connection or union of the pulmona- 
ry artery with the pulmonary vein in the lung3 
by an infinite number of branches; tho calibre of 
the pulmonary artery, which would be much too 
large if it served only for the nutrition of the 
lungs; the nutrition of this organ in the embryo 
without tho blood of the pulmonary artery, which 
indeed does not then transmit any; all these are 
most excellent and decisive reasons — the same 
which we give now— the true ones. 

Let us remark again upon tlie change of color 
in the blood which takes place not in the heart, 
but in the lung, and is due to the action of the air. 
We know now that it is not the whole of the air 
which produces this change, but the oxygen alone. 
But except that, except the analysis of the air, 
which has been the work of modern chemistry, 
how near these ideas wore to the truth ! Servetua 
not only discovered the true route of the blood 
from one side of the heart to the other through 
the lungs; he also discovered the true place of 

concerning the author's discovery of (.lie pulmonary circula- 
tion, and hiH peculiar views a ro fully explained in (he text, 
it has not heen deemed necessary to re-print here that 
additional amount of mutter not so immediately connected 
with the subject. All the quotations from Servetus which 
follow are taken from the work, the title of which is given 
above in full.— TrJ] 
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sanguification, of the transformation of the blood, 
of its change from hlack blood to red. Galea 
placed the seat of sanguification in the liver ; 
Servetus first located it in the lungs; a truth 
which was not then remarked, which was not 
comprehended until long afterward, and which in- 
deed did not receive its full development until 
very recent times by the experiments of Goodwin 
and Bichat. 1 

The passage of the blood from ono ventricle 
into the other, continues Servetus, is not through 
the septum; in the same manner that the blood 
of the vena porta passes into the vena cava 
through the liver, so the blood of the arterial vein 
passes into the venous artery through the lungs. 3 

(1) Quod ita per pulmones fiat communicatio et pneparalio 
docet Gonjunetio varia et aoinmunicatio vente arterio-sso cum 
arterii venoeu in pulmonibus. Confirmat boo magnitudo 
insignia Tense arteriosse, quee nee talia, nee lanta facta easet^ 
nee tan turn k corde ipso Tim purissimi sanguinis in pulmouea 
emitter*!, ob solum eorum nutriment urn, nee cor pulmonibus 
htto rations serTiret, quum prmaertim antea in embryone 
aolcrunt pulmonic ipsi aliunde jiutriri . . . Ergo nd alium 
uaum efFunditur sanguis u cords in pulmonea bora ipsi 

tam copioaua. Item a. pulmonibua ad oor non 
aer, Bed miitua sanguine mittitur per arlerium 
Ergo in pulmonibi.a fit mixtio. Flatus ills color 
a pulmonibua duur sanguiui spirituoao, nun a corde. 

(2) Demum paries ille int"liua. quum ait vaaorum et faGtll- 
tatum experts, aon eat aptus ad coinmuuicationem et elabora- 
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A nearer approach to the truth could not have 
been made without finding it. Finally, said 
Servetua in closing, and he could safely say it, if 
any one will compare these things with what 
Galen has written in the sixth and seventh books 
of his work, De usu partium, he will see clearly 
the truth which Galen did not perceive. 1 

Columbus. 

Six years after Servctus, Realdo Columbus, one of 
the best anatomists Padua ever had, (Padua which 
had so many of them ; Vesalius, Columbus, Fal- 
lopius, Fabricius ab Aquapendente!) Realdo Col- 
umbus discovered again and independently a the 
pulmonary circulation. 

Between the two ventricles, said he, is the sep- 
tum through which it is believed the blood passes 



siniti. 



lioneniillam... Eodel 
11 vend, port;! ad vc 
in putmone trans fu si 
propter spii'iliini lot 

(1) Si quia Iireo conferat 
vi et vii. Be tun partium, 
Galena nan mnuiiidversiim. 



(2) See in chap, iv what is said farther upon this point. 
Neither Columbus, nor those who came immediately after him 
could hive been acquainted with the work of Servetus, 



:iuo in hepate (it Iransfusio 
:avB.m propter aanguineru, fit etiam 
;nu nrtoriosi ad arteriara yenoflttin 
exactly, propter tanguinem ipiritu- 

qtise ecribit Gslenus, lib. 
penitus inteliiget, ab ipso 
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from the right to the left; hut this is a great 
mistake, for the blood is carried by the arterial 
vein into the lungs ; from thence it passes, with the 
air, by the venoug artery into the left ventricle of 
the heart, which no one has yet seen: quod nemo 
Ttactenm aut animadverlit, aut script-am reliquit, 
licet maxima sit ah oniiii/'UK animiidvcrUrndum. 1 

Ccesalpinus. 



Finally, Csesalpirius described in his turn, and 
without citing Columbus, (whom he surely did not 
know, since ho does not allude to him: great 
merit is always honest,) the pulmonary circulation ; 
and this time not merely the fact appears but 
also the word. Csesalpinus formally named the 
passage of the blood from one side of the heart to 
the other by the lungs, the circulation. 

This circulation, said he, which carries the blood 
from the right heart through the lung into the left, 
corresponds perfectly with the disposition of the 

(1) Inter hos ventricaloi seplum adesl, per qund fere nmncs 
existiiiiiiut sangnini A deiiru mull iculu ad bfnielrum adi- 
tuin patefieri ; ... sed loogi errant vli : mm sanguis per 
i ad pu'.tiionem fertur, ibii 
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parts. For each ventricle has two vessels, one by 
which the blood arrives and the other by which it 
departs ; the vessel by which the blood arrives at 
the right ventricle is the vena cava, that by which 
it leaves is the pulmonary artery; the vessels which 
pour the blood into the left ventriclo are the 
pulmonary veins, the vessel which affords it exit 
is the aorta. 1 

Thus then was the pulmonary circulation dis- 
covered. 

CfESftlpirms and tlio general circulation. 

The pulmonary circulation was discovered; but 
so far, until Ctesalpinus, not a word had been 
uttered in regard to the general circulation, the 
circulation of the body, which we call the greater 
in comparison to the pulmonary which we term 
the lesser. 
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Galen originated a very symmetrical physio 
According to him there Were four temporair 
the sanguine, the phlegmatic, the bilious, an 
atra-bilious ; and four humors, blood, phlegm, 
and black Hie; he had also three kinds of sj 
the natural, the vital, the animal; and wi-ew 
sources of these spirits, the liver, the heart and 
the brain! 

Farther, the brain was the origin of all the 
nerves, the heart of all the arteries, and the liver 
of all the veins. 

The veins, having their sourco in the liver, 
carried the hlood to all parts of the body. Strange 
error! one that the most simple experiment, or 
even the most simple attention to an occurrence 
coming under daily observation, would have served 
to destroy. For certainly bleeding was practiced 
every day, and every day the vein must have been 
seen to swell below and not above the ligature, 
showing that the course of the blood in the veins 
was from the extremities to the heart, and not 
from the heart to the extremities. 

There is an excellent chapter in Vesalius on the 
utility of experiments on living animals. Vesalius 
truly remarks, that a simple experiment on a living 
animal will teach more than long observation of 
the dead body. For instance, if one wishes to 
know whether tho arteries contain blood or air, 
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it is only necessary to open an artery in a living 
animal, and it is seen that it contains blood. 1 
Unhappily Vesalius stopped with the arteries; 
he did not pass on to the veins ; he was content to 
believe, in regard to them, that a simple inspection 
of the dead animal sufficed "to show that they 
carried the blood to the extremities."* 

Caesalpinus was the first, and the only one 
before Harvey, who called attention to the swelling 
of the veins which takes place below and never 
above the ligature. It is a very curious thing, 
be observes, that the veins become distended 
below the ligature and not above it. Those who 
bleed patients, added he, are familiar with the 
fact ; they always place tho ligature above the 
place of puncture and not below it: quaia iinnevt 
vence ultnl vinculum non titra ; which should be 
just the contrary if the movement of the blood 
was from the heart toward the external parts of 
the body. 3 



evi negolio observatul 



is BOnguinem 



eas sangulncm per tmiversii 

{?,) Sed ill ud speculation 
Vinculo iutumescunt vense 
citri: quod eiperimcnto t 



—(Ibid, p. GG8.) 
[ inqnireudo, vix quoque vi- 

:orpus deferre.— Ibid, p. 668. 

;num vulelur, propter quid ei 
trii locum appro hen sum, non 

at qui vin.im secant; viucii- 
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He says elsewhere : the blood conducted to the 
heart by ihe veins, receives there its perfection, 
and tliis perfection acquired, it is carried by tho 
arteries to all parts of the body. 1 A better con- 
ception of the general circulation could not he 
found, nor a better definition be given in as short 
a sentence. 

Cresalpinus possessed a mind of a superior order. 
He was the first among the moderns, who fully 
appreciated method in classification, or classifica- 
tion founded upon organism..' Before his time plants 
were classified according to their external appear- 
ances, their names, supposed medicinal virtues, 
etc. In the classification of plants by Cuesalpinus, 
all the characteristics are drawn from the plants 
themselves; and guided by a happy tact, he 
recognised first the most important organs and 
those which furnish the most important charac- 
teristics, the organs of fructification, the flowers, 
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( Ih filaiilw, FloreuoG, 1683, lib. ii, cap. II, p. 3.) 
(2) [" Method Is the soul of science."— Lirmaun.] 
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3 and grains. Ciiesalpinus lias the double 
ry of Laving been the first to give us a method 
science, and the first to point out tbe two eir- 

Fabriciua ab Aequapendenia. 

Fabricius ab Acquapendente has also two honors ; 
; discovered tho valves of the veins, and he was 
the teacher of Harvey. 

Fabricius discovered the valves of the veins in 
1574. He saw well that they open toward the 
heart. They oppose, therefore, any passage of 
the blood from the heart to the external parts in 
the wins; it must go then from the parts toward 
the heart — the reverse of what takes place in the 
arteries, which have no valves. 

The valves of the veins are the anatomical proof 
of the circulation of the blood — the proof that it 
makes a circuit, that it returns upon itself, that it 
circulates. But Fabricius did not understand this 
proof; he saw the fact, but failed to draw from it 
that important deduction which was left for the 
genius of Harvey. 

Something should here he said of Sarpi, to whom 
lias been attributed both the discovery of the circu- 
lation of the blood and of the valves of the veins. 

As to the discovery of the circulation, his claim 
is founded upon a paper discovered among his 
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manuscripts after hia death by Father Fulgence. 
In this paper we are assured that Sarpi describes 
the circulation of the blood. 

In regard to the valves, Gassendi relates in his 
Life of Peiresc, that Peiresc told him that the dis- 
covery of the valves of the veins was due to Sarpi, 
who confided it to Fabricius. 1 But Fabricius tells 
us positively that he discovered the valves of the 
veins himself. They were, says he, unknown be- 
fore the year 1574, when I perceived them for the 
first time with great joy; gumma cum letitiu? 

Fabricius was a man cf surpassing knowledge in 
anatomy, and as respectable morally as he was in- 
tellectually ; and he quotes Sarpi elsewhere in re- 
gard to some observations he had made upon the 
action of light on the pupil. 3 But we are forced 
to conclude, with Tiraboschi, that although Sarpi 

(1) Da quibua {mhulis) ipse aliquid inaurtierat nb Acqua- 
pendento, at quarum inTentorero primum Sarpium Servitam 
meminerat. — ( Vita I'cyreschu, lib. iv. T p. 222.) 

(2) De Ilia itaqiie in pnetratU locutuiis, subit primum mi- 
rari quo modo osliola hrec nd hano usque n.- till qui tarn priseos 
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nulls prorsuts uientio do ipsis facta sit, si 
htcc viderit qunm anuo 1574, quo 
infer disseeandiim obaervala fucre. — (De I 
II irroD viiii Fsilirici «ti Acin^pcndeute Optra 
Edition d'AlbinuB, 1737, p. 150.) 

(3) De oculo, visus organo. — (Same edition, p. 220. The 
quotation will be found farther on.) 
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isibly have taken part in the discovery of 
iJation of the blood, more and other proof 
,ct must be furnished, before it can be con- 
istablished.' 

, winvtis or La Vasseur, and a quotation of M. Portal. 
Le Vasseur was a disciple of Jacques Sylvius or 
Dubois, who was first the master and the very wor- 
thy master of Vesalius, and afterward the fiercest 
of his adversaries. 

Le Vasseur wrote a small work in Latin, which, 
was little if any thing more than an abridgment of 
the anatomy and physiology of Galen. This little 
work passed through several editions, and from the 
first, was translated into French by ma'dre Jean 
Ctuiappr, dorlfiir en medecine. 

M. Portal, in bis ffistoire de I'anatomie, says 
that Le Vasseur "know almost as much as we do 
of the circulation of the blood." "For fear," adds 
he, " that I may be accused of having mutilated the 
text I will give the author's own words: 

Dexlrum vcntricuhun, i/ui santjuu'ievs appellator, 
vena cava ingreditur, et vena arteriota egredilur 
quee in puhnomm dispcrgitur, samjuinum elabora- 
tum conferens Sinislro ventrieulo cordis qui 

(1) Io duaquo mm neglwrd al Sarpi l'onor di quest! pco- 
pcrtn, ran bramero solamcnle die ae no poaann produrre pin 
certo et piu aulentiulio pruove,— (Sioriti dtlla liUeralura itbt- 
iawi, t. vii., p. 597.) 
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Undoubtedly this education at Padua was a piece 
of good fortune for Harvey, but it was also, if I 
may be allowed bo to express myself, a piece of 
good fortune for the circulation to pass into the 
hands of Harvey, the man most capable of study- 
ing it, of investigating it, of comprehending it in 
all its relations, and of placing it in its true light 
before the world. 

Harvey has been reproached for not citing hia 
predecessors; but he quotes Fabricius who discov- 
ered the valves without perceiving their uses;' he 
cited Columbus who had most strongly combatted 
the error of the perforated septum; 2 finally he 

(1) Clarisaimus Hieronymus Fabricius ab Acquapcndcnte, 

porifciaaimua ami toil] icus et Teuerabilia senei, primus 

in TeniBmembraneaBTnlTtiluB deUneavit, figim'i aigmoides, 'el 
semilunares portiunculas tunien> interioris venarum, emi- 
nentes et temiitsuiiuiis Harum Talvularum uaum in- 
ventor non est assecutus, nee alii nddiderunt; 110a eat enim 
no pondere dcorauni singula in inferiors totua mat: aunt 
namque in jugularibus deorBiim epectantea, et sanguinem sur- 
sum prohibentes ferri: nam ubiqiu spectant k ttdtoibtn Ten- 

nrum verauB cordis locum (Gulielmi Harvei Exer* 

ciUitin anatomiea de laotu cordis el umgumu, cap. liii.) 

(2) Cut non iisdem argiimentis, de transitu sanguinis in 
adultiB per pulmoncs, fidem siniileni habent, et cam Coluaibo, 
peritiaaimo, doctissimoque analomico, idem asserunl, et ere- 
dunt ei amplitiiiline, or. fabrics! vaaorum pulmouum 7 Arteria 
enim Tenoaa, et similiter vcotriculus, repleti bueI semper san- 
guine, quern Tenia hue vetiiasc necesso est, nullu alia quam 
per pulmonea scniidl, nt et ille, et noa ex ante dictis et autop- 
Biii, aliisque argunieutis nuliun ease exisliniauius.— (Cap. Tii.) 
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came from Padua where the state of the question 
was fully understood, where every thing which had 
been said upon the circulation was known by all. 

Harvey's work is a master-piece. This little 
book of a hundred pages is the most beautiful vol- 
ume on physiology. Harvey commenced with the 
movements of the heart; and first, he remarked 
that the auricle and the ventricle of each side of the 
heart contract successively. When the right auri- 
cle contracts, the blood passes into the right ven- 
tricle; when the right ventricle contracts, the blood 
passes into the pulmonary artery; from the pul- 
monary artery it passes iuto the pulmonary veins; 
from thence it goes into the left auricle which 
contracts and forces it into the left ventricle, the 
contractions of this ventricle expel it through the 
aorta ' into all the arteries of the body and from 
them it is collected by the veins and returned to 
the heart from whence it started. At each passage 
from one cavity into another he observed there 
were valves, membranes, little gates, (ostiola, as 
Fabricius calls them), which open to allow the blood 
to pass one way and close to prevent its passage 
in the opposite direction. The valves of the right 
auricle allow the blood to pass into the ventricle 
but prevent its return into the auricle; the valves 
of the ventricle allow it to pass into the pulmonary 
artery but prevent it from coming back into itself; 
on the left side the valves of the auricle allow its 
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passage into the ventricle but not backward, and 
those of the ventricle permit its onward course into 
tho aorta and in no other direction; the valves of 
the veins present no obstruction to its course to- 
Wtrd the la-art but bar its passage back toward the 
arteries. 

After tho heart, came the arteries. Galen 
attributed the pulsations of the arteries to a puhific 
virtu,-, which they derived from the heart with their 
kdioB> He made an experiment to prove this 
stMi'iiu'iit, but In 1 nuuie it badly- He opened an 
:u hi v :md introduced a tube through the opening; 
he lata tied the nrlory over the tube and as he 
tint it too tightly the blood ceased to flow, or flowed 
I'uh ■ \n vi'i-\ Eooble (»ta; the artery ceased to beat 
h.iluv. tlie tigftttKt "in! Galen concluded, tlierefore, 
ibiit tlu> ttMting of tbe Mtniu depended upon a 
('n/jttftV i'iV-'»,' drum \<y their coats from the heart, 
hiiuv it timplt ttgfttVM sufficed to prevent the puis- 
»ii ,>u in all that port of the artery on its distal 
aide.' 

,1) VrlvvUm uuaro i* tiisgnla et Pouspicnis qiiamplam, ai 

<>quo |>»11« watl ij>»nia ab adjacent! 

|BW|rtWH>ll BWJWt iitm Jiu wp»n»rc mm graTaria quoad 
,imi liumllttre ualeiia; deinde secundum longita- 
iltui'iu inliruiii iiu'idw, v»t»HiMUiqu« et corn-arum et porviuia 
in IWtfcM 'iiinuli', vet h'iibmih aliquant fiatulsm. quo et tuI- 
uui ■klWfMHt et »»Uf!iiiB ttxilirc Ma possit. Quoadusque 810 
«D uvUHimu nitl<erv owiptdM, ipsma teiam pulsaro videbis: 
tmm piiuinui NN nfcllltllWI tiliiiu iu taquvuiu contra liens ar- " 
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Harvey did not repeat the experiment of Galon. 
It is too complicated, and he believed it scarcely 
possible.' He contented himself with more simple 
observations. He saw that when an artery wa3 
opened the blood came out in unequal jets, alter- 
nately stronger and feebler; he observed that the 
stronger jet3 always corresponded with the diastole 
of the artery and not with the systole; he concluded 
that it was the impulse, the shock of the blood 
which distended the artery and caused it to beat. 
If the artery dilated of its own inherent power it 
could not expel the blood with the greatest force 
at the moment of greatest dilatation. 3 

narvey profited farther by a case of ossification 
of the femoral artery which came under his obser- 

terine tunicas calamo obstrinxeris, Don ampliua aHeriam ultrl 
laqueum pulaure videbis. eliamai spiritus et aanguia nil arto- 
riain, qu:B oat ultra (Hum, siculi priiis faciebal, per coueaYita- 
tem caUmi feratur; qun-1 °i proptCfM pulsabant ar terra, pul- 
aarent nunc partes qua; mini ultra Isnueum, seJ nun pulsant: 
Igitur perapictium est, quum movpri poaae desinunt, non prop- 
ter apiritura in concn.':::-L;:,.is ihsci.i-rcMciii, scl ob virtutem 
in tunicas tranamissam, arteriaa it corde nioveri. — [An satti/uii 
in arttriii natun't contineatur, p. 02.) 

(1) Neo ego feci experimentum Galoni, nee reele posse fleri 
vivo corpore ob impouoai sanguinis ei artariii eruptioneni 
puto (Pr&mium.) 

(2) Sell et in artoriotomia et vulneribua confrarium 

manifestuin eat. Sanguis enini salicndo ab arturiis prol'uiidi- 
lur cum impelu, modo longius, raodo propiuB vicissiai proei- 
licado, et saliua Beniper est in arteriio diastole et non in 
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vation ; the artery pulsated below the ossification ; 
the ossification did not prevent the transmission of 
the protended pukific virtue, or rather no such vir- 
tue existed ; the arterial pulsation is only due then 
to the movement of the blood, — solely to the im- 
pulse of the hlood against the walls of the artery. 1 

Bysiole. Quo clare apparet impulsi! aanguinia arteriam dia- 
tendi. Ipsa eniui uum diatenditur, non potest aanguincm 

t*nl'L vi projiccre (Ibid.) 

(1) Sed quo clarius, quod in dubio oat appareat, pulaificum 
vim Hon per arteriaruin lunicua a oanU manure, liabeo, e no- 
biliaaimi veri cadavcro, nrlerin' ilost-rndcntes portionem, cum 
duobus cruralibua riimia, apitbuml lozigitudine, exerotam, in 
o> fiatulosum conyersam; per cujus cavum, dum vivebat no- 
biliBBitnua vir, descandena arlerioaua Banguis in pedea aub- 
dila* arloriaB suo inipulsu agilabal ; in quo tamen caau arteria 
idnni passu, tiHuimim ai auper can alia ul urn fistuloBiim eonatricta 
at ligata font (seaundem Galeni experimontum) ut neque 
dil'ilurl, oo looo, aequo arclari ut foil is, nequo vim pulflificam 
a,oordo iu fori ori 1ms el aubdilia tirleriis conmiunicare, aut per 
■olid i i alum obbIs duduooru facullatum, quuiu non auaceperat, 
,.,.(,uil[ .Niliil.iniinus infurioria artoriu.' pulaum agitari in 
orurUius ut podiluis opttuM nicuimi, dum vivebat, me s&piasimo 

olworvamio Quare in illo nobilisaimo viro ueceaaa in- 

forlorn* artoriaa all impulsn sanguinis, ut tit ret, dilalalaa 
fliiwip, nou ul /uttti ab expanslono tunicaruni.— (Exercitatio 
itliirv »J J. Kivlatnim.) Bui lliis is uot all. I have repeated 
I tn- .-\ |<i'i tuit'Dt of Galen; far from lieing scarcely poitibU aa 
llm-v.'v ticUovod, it 1* not oven -very difficult. I have opened 
iVt mmi* uf * *ln'i-p and introduced a quill, I have tied the 
IW this lube and hiu aeeu the blood continue to 
MOT i>iii Lh rough U (whioh oeriaiiity did not lake place in 
tlitW* ojn'iiuiout, or at teatl only partially, either on ac- 
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From the arteries Harvey passed to the veins ; 
and it is from their valves that he drew the impor- 
tant deduction to which I have already alluded, 
viz: that they allow to the blood but one course, 
movement only in the direction toward which the 
valves open, a movement from the external part3 
of the body toward the heart. 

Finally Harvey made hia experiments ; they were 
few but decisive, and in this is shown his genius. 

When a ligature is tied lightly around an ex- 
tremity the hlood is arrested in the vein3 alone 
because they alone are superficial; when the liga- 
ture is tied tightly the blood is also stopped 
in the arteries which lie deeper. 

When a vein is tied the swelling takes place 
below the ligature ; when an artery is tied it takes 
place above; the blood then flows in directly oppo- 
tite directions in the arteries and veins; it flows 
from the extremities to the heart in the latter, and 
from the heart to the extremities in the former.' 



count of Uie ligature having been too tight or because the tuba 
became obstructed); the blood continued to Sow and the 
artery continued to beat below as well as above the ligature. 
The pulaatwc faculty of Galon is not thou wholly i magi nary. 
The blood distends the artery, and because it is distended it 
pulsates. (See experiments upon the pulsations or movement? 
of the arteries, in my linchcrc/tes experimental!!! jur let propri- 
elus It Iti/oaetioiu da zyslentc nerecux; Paris, 1842. 

(1) In my lectures at the Jardin ties Planta, I make the fol- 
lowing experiment, under the eyes of my pupils, to illustrate 
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"When any artery whatever is opened, and the 
blood allowed to flow ireely, all the blood of the 
body is lost through this opening; then all parts 
of the circulating system communicate with one 
another, heart, arteries, and veins. 

A moment's reflection, in truth, upon the mar- 
velous rapidity of the movement of the blood will 
convince one that it must necessarily be thus; for 
Bcarcely has the blood arrived at the heart when it 
leaves it and enters the arteries, no sooner has it 
entered them than it commences to pass into the 
veins, and from the veins it goes immediately into 
the heart again ; this course, this continual return 
is the circulation. 

Modem physiology dates from the discovery of 
the circulation of the blood. This discovery marked 
the entrance of the moderns into science. Un- 
til then they had followed the ancients; they dared 
now walk alone. Harvey had discovered the most 
beautiful phenomenon of the animal economy; one 
to which all antiquity had never been able to arrive. 
What became then of the authority of the masters ? 
Authority was dethroned; it was no longer neces- 

tbc circulation of the blood. I cause the crural vein and ar- 
tery of a dead dog to be opened ; a tube is inserted into the 
open cud of the artery and waler is injected by menus of a 
syringe; in a few minutes the water injecleil into the artery 
runs out of the vein. It is a complete illustration of the cir 
nutation. 
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sary to swear by Galen and by Aristotle, "but by 
Harvey. 

I will relate, farther on, the ridiculous obstinacy 
■with which the faculty rejected the circulation ; the 
bad reasonings of Riolan, the unhappy pleasantries 
of Guy Patin. But this wrong belonged only to 
the faculty, not to the nation. Moliere ridiculed 
Guy Patin, and Boileau ridiculed the faculty. 1 Bo- 
fore Moliere and Boileau the greatest of moderns, 
Descartes, had proclaimed the circulation: "But 
ifit be demanded how the blood in. the veins is not 
exhausted by this perpetual flow into the heart, 
and how the arteries are not filled to overflowing, 
since all that goes into the heart is poured into 
them, I have only to give as an answer that which 
has been written by a physician of England, to 
whom we must give the honor of having first 
investigated this subject, and of being the first to 
teach that there are at the extremities of the arte- 
ries many little passages through which the blood 
received from the heart passes into the small 
branches of the veins, and through these vessels 
returns to the heart ; so that its course is nothing 
but a perpetual circulation." 1 

After Descartes we must quote Dionis. 

While the faculty was rejecting the circulation 



(1) Sea VArret burleique. 

(2) Discoun de la mcthode. Ed. of M. Cousin, p. 179. 
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Dionis taught it in the Jar din du Mot. "I was 
chosen to demonstrate in your royal garden," says 
Dionis in his dedication to Louis XIV., " the cir- 
culation of the blood and the new discoveries, and 
I acquitted myself of this duty with all the ardor 
and the exactitude which the orders of your Ma- 
jesty deserve." These words honor the memory of 
Louis XIV. 

Thus upon one side France devoted a chair to 
the teaching of the circulation of the blood, and 
on the other, as we shall soon see, completed this 
great work by the discovery of the reservoir 
of the chyle (receptaculum chili) by Jean Pecquet. 

So far I have exhibited what belongs to Harvey 
in the discovery of the circulation of the blood, but 
I have only spoken of the circulation in the adult; 
it remains to be seen how much he contributed to- 
ward the discovery of the foetal circulation.. This 
will be the subject of the following chapter. 




DUVERNEY AND TUB FtETAL CIRCULATION. 

The heart of the fcctus is not like that of the 
adult. In the adult the two sides of the heart are 
completely separated. An entire and solid mem- 
brane, like that between the ventricles, separates 
the two auricles, and the two large arteries, tho 
pulmonary artery and the aorta, have no commu- 
nication with each other. 

In the foetus all this is different. The septum 
between the two auricles is perforated by an open- 
ing called the foramen ovale and the puimonary 
artery and aorta are connected by a canal which 
we call the ductus arteriosus. 

What are the objects of this conformation? 

First, let us remark that there are two points 
to examine — structure and use. Galen was ac- 
quainted with the structure; Harvey discovered 
the use. 

In the fcetus, says Galen, the vena cava opens 
into the venous (pulmonary) artery. 1 The arterial 
vein and the grand artery (pulmonary artery and 



(1) "In ftclibna Tena cava 
tusa." — (.Do usti partium, lib. i 






aorta) arc likewise united by a third vessel which 
nature has formed expressly for that purpose. 1 And 
as the two first-named vessels, the vena cava and 
the pulmonary artery, touch each other, nature has 
made an opening from one to the other, and has 
applied a membrane to this opening, which yields 
readily to the blood as it passes from the vena 
cava to the venous artery, and resists on the con- 
trary, the return of the blood from the venous 
artery back into the vena cava. 2 

Ail this is admirable, adds Galen; but what is 
still more admirable is that a few days after birth, 
this opening between the vena cava and the venous 
artery closes; the canal which unites the arterial 
vein and the great artery becomes obliterated; 
and he who would seek for these early communica- 
tions some time later will not be able to find them; 
of one of thenij of the opening between the vena 

(1) "Vernm cum hiec vasa inter Be all quantum diatavent, 
nliud lertium vas exiguum, quad utrumque conjuugerct, Da- 
tura eflSoit." — (De uiu parlimn.) 

(2) "lu reliquis vero duobus, cum hieo mutuo Seso coutin- 
gerent, velut furameu quoddam utrique commune pertudil: 
lum mem bran um quamdam in eo, inslar upcrculi, est maciii- 
nata, qua? ad pulmonis vns built rcaupiuariilur, quo sanguini 
to. Tend caTii cum ijnpetu afiluent L Bpd*Nl qnldUD, prohibcret 
autem no sanguis vnrsum in venam ca< 
(Ibid.) 
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cava and the venous artery he will not find a 
trace. 1 

It must not be supposed, continues Galen, that 
we are speaking of communications or openings 
small, scarcely visible, and doubtful; the openings 
are large, evident, patent, of which there can be 
no question; their existence has been denied how- 
ever, hut to those who are unbelieving I will say, 
if they have eyes I will convince them, if they have 
no eyes, if they are blind, they at least have hands 
and I will make them touch them. 8 



(1) "Hseo quidem or, 
superat tero omnem ac 
ita m ut l.o post, couglutii 
in 1 n-.-i in eat editum, .... 
coalescenlcm repcria 



b opera Bunt ad mi run da : 
i predict! foraminis, baud 
tim, quampriniuin nnimans 
atiam, qurc est ad foramen, 
iien coaluisae; cum autetn 



auiniiil ptrft'iituiu fuerit, cettkteque jam Boruerit, si locum bune 
ad iinguem -leiisntutn inspe serin, negabia fuiaac aliquando 

lempus in qua Fuerit pertusus Pari modo id vas, quod 

magnam artBrtam vena: quii! fertur ad pulmonem conuectit, 
cum ali«' otiuies aniuialis particulii' augcuutur, non modo non 
aogeiur, verum etiani tenuis semper effici conspicitnr, adeo 
of, tempore proeedonte, penitus tnbescat, atque eiaiccetur." — 
(De um partium.) 

(2) Et ego iis, qui nos it* insectant.nr, si modo ocn- 

los habent, oatenlam magna: arl.eriiti propaginem, et yenai 



Btbi imposita contrectare jubebo; nam nequa eiifj 
ulruroque, Deque Yulgare est, sed amplum admodut 
orabilenique intra sese liabet meatum, quem non solum is qui 
ocnloa habel non ignoraverit, aeii ne is quidem cui tangendi 
erit polcalas, si solum ad anatomeu velit aecedere."— (Zoid.) 
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The anatomist9 of the time of Galen strongly 
resembled the anatomists of all times, ever slow to 
observe and ever ready to accuse those who ob- 
served of being deceived. Galen compared them 
to the man who, in counting his asses, forgot the 
one upon which he was mounted and immediately 
accused his neighbors of having stolen one ! They 
were like this man because in the enumeration of 
errors they always forgot those of which they them- 
selves were guilty. 

The early modern anatomists; Vesalius and Fallopius. 

Among modern anatomists Fallopius was the 
first to see the ductus arteriosus, and Vesalius the 
first to observe the foramen ovale. These two 
great men had frequent occasion to encounter each 
other; 1 they created modern anatomy; they pos- 
sessed the spirit of investigation in the highest 
degree, and both were men of most superior mind. 

Fallopius, commenting on Vesalius, is astonished 
that thi3 portion of canal, or artery, which unites 
the arterial vein with the aorta, could so long have 
escaped the attention of anatomists — and conse- 
quently of Vesalius ; especially as in the foetus the 
canal is widely open, and although obliterated 
afterward, it still remains as a thick, hard body ; 

(1) Vesalius wrote an Eraminnlion of the Observations of 
Fallopius, and the Qbitreatiani of Fiillopiii.i are iu fact a, con- 
tinual exainimuiou of the Anatomy of Vosulius. 
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anil finally Galen has spoken of it, although cer- 
tainly in but few words: verbis •paucimmis lamen.' 

You are astonished, writeB Vesalius in reply, 
that anatomists make no mention of a canal which 
unites the arterial vein and the great artery ; and, 
upon this subject, you quote a passage of Galen, 
taken from Book xy. of De usu partium. My dear 
Fallopius, this passage did not escape me, and much 
less that of Book vi., which I wonder extremely 
you do not remember, in which Galen, as well as 
in the passage of Book xv., speaks not only of 
this communication, but of another placed between 
the venous artery and the vena cava. 2 

Vesalius admits, in another place, that not hav- 
ing paid sufficient attention to the great vessels, 

(1) "In orteriarum hiatoriti illud in memoriam venit, quod 
non lovem ad miration cm excitat: 1. quit raliono factum sit, 
quod unutotuici fere oumes tain uegligcuter obserTarint par- 
tem illnm caualia Tel trterin, qu* jinigiLur yeaa artorialia 
circa basim cordia ipai aortic; cuni in foetB tam aperta pateat, 

tantusque sit aditus ab aorta ad veniitn artorinlom Seo- 

uado quia a Galeno in deeimo quinlo De usu partium, cap. 
Bexto, aliquot (pauciasimis tatnen) TCrbia designatur."~-(Oft- 
brielis Faloppli Observations! aimtmnha: iu ihe edition of the 
(Euvret rfe Ycsale, already quoted, t. ii., p. 730.) 

(2) "Cloterum (ut ad te redeam) miraria plursinum ana- 
tomicoa nallam fecisae mentionem naionia mntwaqiM aper- 
tionis Tense arterealis ad magnam aneriam, Galeoiqiie locum 
ai deeimo quinlo Dc usu partium ndduoin. Mi Filiopi, hio 
locus me non latuit, ac multo minu° ip, cujiis tniror bio te non 
Beninlm, ct quo in HKtf Da luit i-ji (hut, QataaUj pcruido 
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the ductus arteriosus had escaped his observation. 
But, since, he had turned to the examination of 
the heart of the foetus, and immediately the fora- 
men ovale presented itself to him. 1 He mentions 
the oval form of this opening : ovatii proeditum ejfi- 
gie. He studied the ductus arteriosus; he opened 
it; a and with his attention fixed upon the passage 
of Galen, 3 he admires the clearness with which that 
great man had described it : miratus fui quamobrem 
Oalenus hie tarn dilucide vasis •privatim meminit, 
quo vena arterialis in magnam arteriam pertinet. 

Aran this and Care anus. 

Arantius was the pupil of Vesalius; Carcanus 

was the student of Fallopius. No sooner had Ve- 

ac in decimo quinto. non tantum hanc unionem, verum et 
illam, qua? arteriiu venali cum cnv;i, vea.i obtigit, satis prolix 
et (sLquia aninmin Hediilu inteudit) aperte commemorat." — 
(AQdreiu Vasalii Opera, t. ii., p. 798.) 

(1) At nuii iq propagines quasdam, ut ifcluli vasa qurndam 
ei uno vase in aliud producta, ejtra magDorum vasorum cav- 
itates psrum recte pervcaligFirem, illain unionem non reperi 

Moz in fcetu, ven;u cavit? caudicem, longii scc- 

l.ione secundum rectitudinem aperui. Hie aese turn nihil 
maaifeatius milii obtulit quam maximum yguib cams in ve- 
nalem arteriam pertinens foramen."— (t. ii., p. 798.) 

(2) "Pari artificio, yewc arterialis caudicem longi 

etinm auction*; paletVci, ciuidicif-que lllilU cum magna arterial 
unionem eL niutuuui foramen obscrvavi." — (Ibid.) 

(3) "Scdulo Galeni locia rursus pcrlectia." — (Ibid.) 
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Balius and Fallopius laid with bo much eclat, the 
foundations of the anatomy of the adult, than their 
pupils began to investigate the anatomy of the 
foatus, 

Arantiua, in his work on the hitman foetus, com- 
mences by informing us that he only proposes to 
make more cloar what Galen has so well written 
on the vessels and heart of the foetus. 1 Carcanua 
expresses himself in the same manner.* 

Here then, it will be said, was a very remarka- 
ble concord in rendering homage. Vesalius and 
Fallopius disputing as to who could proclaim most 
loudly the discovery of Galen; Arantius and Car- 
canus partaking this great admiration and continu- 
ing the praise. 

Assuredly if after this a desire to name either of 
these things seized anatomists, the foramen ovale 
for instance, it would receive the name of Galen, 
and be called foramen O-aleno. But not at all — 
it is called the foramen Botalli! 



(1) "Quod cordis vasa, aorta scilicet venre arteriali, et vena 
cava arteriip venali. conjugimttir, (lalenne optime declamvit, 

aed cum lib ipso non its perspicuc; desprijila fnorint, 

nt facile a minus exercit.aHs intclligi poBacnt,, ad ejus Benten- 
tiii! vxpUciittoaem pnucn quivilam addero constitui." — [Dc Att- 
mano fcetu, edition of 1S95, p. 37.) 

(2) De uasoruin cordis iaf&tu unions. 

5 
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Botal was not strictly an anatomist. Ho wag 
a bold physician, who arriving in Paris' at a time 
when the faculty abused purgatives, could scarcely 
fail of making an impression, for he abused blood- 
letting. 6 The faculty purged their patients with- 
out mercy, and he bled his without pity. The 
faculty became angry. 3 Botal persevered; from 
Botal to Broussais those who have held out against 
the faculty have soon become celebrated. 

Botal, in dissecting a subject one day, foundi 
what sometimes happens in adult life, the fora- 
men ovale open; he saw it and immediately 
imagined that he had made the greatest discovery 
which could be made ! 

Some time ago, says he, when reflecting upon 
the discord between Galen and Columbus in regard 
to the route which the blood follows in passing 
through the heart, Galen maintaining that it 
passes by foramina in the median septum, and 
Columbus by the venous artery, I opened a heart 
and immediately perceived a very large conduit, 
leading directly from the right auricle into the 
left, which conduit, or vein, can by good right be 
named the nutritive vein of the arteries, for through 

(t) Eota.1 was from Aati, in Piedmont. 

(2) Bee bis treatise -De curalionc ptr languinii miiiionM. 

(3) Much was written upon blood-letting on both aides, and 
the controversy was extremely beneficial. 
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it the arterial blood passes into the left ventricle, 
and from there goes into all the arteries, and it 
does not pass through the septum, or by the venom 
artery, as Galen and Columbus have believed. 1 

Eotal was here mistaken on every point ! first, 
the blood which passes through the foramen ovale 
from the right into the left auricle is not arterial 
blood, but venous, the pretended vein could not 
possibly then be called the nutritive vein of the 
arteries : second, this opening does not exist in the 
adult, or only exists as an exeeption, it is a pecu- 
liarity of fetal existence, and this, of all who have 
written upon it, Botal alone did not comprehend ; 
and finally, Botal tells us that the opening or con- 
duit {vein, as he calls it,) had not been observed 

(1) Diebus iis proximo peractiB, cum Galen nm fitque Col- 
umbum dissentire viderem de vifi, qui. in cor sanguis, qui 
per nrtorias vagatur, ferlur, asaoroato Gnleno buna in cor 
trnnitfimdi per parvn foraminula cordis soplo insita, Columbo 
vero per alia (Columbus did not say per alia, butter artcrioiam 
vtnam, and he said rightly. Botal did not perceive how 
imjmrlant exactitude was. See Cbap. I.) ad arteriam veno. 
sum,. ..cor dmdere ococpi, ubi... satis cunspieuuDi reperi 
ductiun, juitii Biiriculam dextram, qui st.atim in ninisliam 
aurem recto tromite fertur; qui ductus, Tel vena, jure orteria. 

rum nutrix dici potest, ob id quod per tuuic feratur 

eanyuU tiTterialii in cordis siniatrum ventriculum, el conso- 
quenter in omnes artcrias, nou autcm per septum, vel veno. 
earn arteriam, ut Galonus vel Columbun putaverunt., (liotalli 
Optra omnia, edition of Tan Home, 1GGQ, p 66.) 
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by any one previous to him ; a nulla anted nolafa :' 
yet the foramen ovale had been seen and described, 
and admirably described, by Galen, by Vesalius, 
by Arantiua and by Carcanus ! 

The uses of the ductus arteriosus and foramen ovale. 

Galen asks himself what can be the use of the 
ductus arteriosus and of the foramen ovale, and 
responds to bis own inquiry. 

But his answer is wholly theoretical; it is ex- 
tremely complicated and finely drawn, yet in every 
point coherent, which is the mark of a great master. 
Galen can not be explained in portions ; in study- 
ing his theories the great whole must be kept in 
view or nothing will be understood. 

Here, for example, the idea he has of the uses 
of the ductus arteriosus and the foramen ovale 
agrees with those concerning the veins and arteries ; 
his ideas of the veins and arteries agree with those 
in regard to the two species of blood, the spirituous 
blood and the venous blood; and the idea which he 
had framed of these two kinds of blood are in 
harmony with his conceptions of the nature of 
organs, of which some require more of the spirituous 
blood than of the venous and others exactly the 
reverse. 

(1) " Vena arlcTittnn<n'nulrix, <\ nulla anicil nolatai" Such is 
the title under which BotnL published hia pretended dis- 
covery. 



HISTORY OF THE DISCOVERY. 55 

The lungs require more of the spirituous than of 
the venous blood: all the other organs, le83 delicate 
ami less light, require more of the latter than of 
the former.' The spirituous blood, more subtile, 
is contained in the thick-walled arteries, the venous 
and denser blood run3 in the veins, the tunics of 
which are thin. 

All the organs which require more venous than 
Spirituous blood (that is to say, all the organs 
except the lungs) receive the spirituous blood 
through the arteries, the dense walls of which allow 
only the most subtile portion, the spirit, 1 to escape, 
and they receive the venous blood by the veins 
which allow the liquid to escape through their thin 
walls. 1 

(1) Pulmonis corpas lave eaf, ac rarum, et Tolut el 

spumA quidam sanguinei concrete con But urn, ob eanique 
causam puro sanguine, et vaporoao, ac letiiii indiguit, non 
an tern, qnomodo jocur, limoao et craaso. [De imu partium, 
p. 151.) 

(2) Nihil nisi tenuissimuni sinit elabi. (Ibid, p. 161. 

(3) Quod ergo satius fiiit in loto animalis corpora san- 
guine™ quidem team ac ran'i, spirituin vero craasA ac densi 
eoncludi tunic A, longu egere ralione non arbitror : satia enim 
pulo esac substantial atriuaqoe rationcin aediffuroiiUam obitor 
indicare; quod siliect sanguis qui clem araSBni cat, gratia, agnn- 
quu mobilis, spiritus Tero tenuis, et levia, el citns; qnodque 
peric ill urn erat ne hie expiraret repcute, Mque, evolaret ab 
animali, niai crnssia, et denaia, atquc nndiquo constrictis 
asaorvalus futsaet tunicia, atque cocrcitus : contra vero in 
sanguine, nisi tenuis et mra fuisset quem ipsum continet 
tunica, noo [aoilo clrcumfusia partilius disliibucrelur. (Hid.) 
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On the contrary, the lungs, which need much 
more of the spirituous blood than of the venous, 
receive this kind of blood by a vein, (or, to speak 
like Galen, by an artery which has the coats of 
a vein ; the venous artery,) and the venous blood 
by an artery (or, again to follow Galen, by a vein 
which has the coata of an artery, the arterial 
vein.) 

This has reference to the adult ; let as pass to 
the foetus. 

It is the spirituous blood which gives to the 
lungs of the adult that fine, delicate and reticula- 
ted structure, which may be said to be formed of 
the foam of the blood: velut ex quddam sanguined 
concretd spumti confiatum. 

But the lungs have no need of this peculiar 1 
tissue until after birth. After birth they move — 
before birth they are motionless. They then need 
only the same structure and the same blood as the 
other organs ; then like the other organs they are 
thick, gross and red, and then by a singular 
arrangement they receive like them, more venous 
than spirituous blood? How can such a change 
take place ? It is made by means of these two 

(1) Con a 1 ruction em ipsiua fecerit eximiam prater roli- 

quns omnCH atiiuialis paries. (i)e usu parlium, p. 151.) 

(2) At cur pulmo in iia, qui mlhuc utoro geruntur, eat 
ruber, noa autem, ut in perfectis animal ibis, subalbus? quia 
tunc nutritur (quemadmodum reliqua viscera) per tsbs 
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communications — two openings in the heart of 
the fcetus which do not exist in tho heart of the 
adult — -the ductus arteriosus and the foramen 
ovale. 

These two openings change everything, as far a3 
the lungs are concerned, in the course of the blood 
in the fcotus. In the adult the venous artery 
carries to the lungs the spirituous blood which it 
ha3 received from the left ventricle {tho ventricle 
in which tho spirits are formed) in the foetus tho 
venous artery carries to the lungs the venous blood 
which it receives directly from the vena cava, by 
the foramen ovale? In the adult the arterial 
vein carries to the lung the venous blood which it 
has received from the vena cava, in the fcetus the 
arterial vein carries to the lungs the spirituous 
blood which it has received from the aorta by the 
ductus arteriosus. 

unica.ni tunicam, et aim tenuem babentia ; ad ea nam ei vena 
cavfi sanguis pervenit, quo tempore fn'tus utcro gestatur: in 

natis vero occtccatur quidem vaaorum perforalio, quia 

Cliam pulmo tunc motu ptrpetuo iigitntnr,... wqiium eat igilur 
hie quoque naluram admirari, qn;c cum viscus augcri dun- 
taiat oporterel, sfingninem pimim ei suppedilabat ; cum ver6 

ad motum fuit translatum, carneni levem fecit ob 

earn igitur cauaam in fui'tibus vena cava in arteriam venoa»m 
oat pertuaa. (De utu jiarlium, p. 166.) 



ianguinem a vena cavi cccipiut, trohi I 
(Ibid, p. 156.) 
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Between the fcetus and the adult there i3 then 
the widest difference. 

In the adult the lung receives much spirituous 
blood and little venous, in the fcetus much venous 
and little spirituous ; in the adult the spirituous 
blood reaches the lungs through the venous artery, 
in the fcetus by the arterial vein; in the adult tha 
venous blood arrives by the arterial vein, in the 
fcetus by the venous artery ; thus the effect of the 
ductus arteriosus and foramen ovale is to invert 
the course of the blood and directly changes the 
functions of the two vessels, giving to the venous 
artery the functions of the arterial vein and viae 
versa. 

Galen supposed that the blood passed through 
the foramen ovale, its course being from the right 
auricle to the left and from the left auriclo 
through tho pulmonary vein into the lungs. 
But this is not the case ; the blood flows through 
the fora men ovale in order to pass from the right 
auricle into the left, and from the loft auricle into 
the left ventricle, from thence into the aorta, and 
so on to all parts of tho body, escaping the 
passage through the lungs. He also supposed 
that the blood passed througii the ductus arteriosus 
from the aorta into the pulmonary artery and 
thenco into the lungs. Neither is this the truth. 
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It goes from the pulmonary artery by the ductus 
arteriosus into the aorta, and from thence to all 
parts of the body, again escaping a passage 
through the lungs. In a word, the foramen ovale 
and the ductus arteriosus are not designed to afford 
a different route by which the blood may reach 
the lungs in the fcetus from the adult as Galen 
believed, but their object is to prevent it going to 
the lungs at all. 1 

In the adult there are two circulations the pul- 
monary and the general; in the fcetus there is but 
one, the general. Everything in the adult is 
arranged in harmony with the existence of two 
circulations, for neither the two sides of the heart, 
nor the two great arteries communicate with each 
other ; in the fcetus all is disposed bo that there 
may be but one circulation, for the two sides of 
the heart, (i. e., the two auricles) open into each 
other by the foramen ovale, and the two great 
arteries are connected by the ductus arteriosus. 

In the adult, the two sidc3 of the heart being 
completely separated, the blood can not pass from 
one to the other without making the circuit through 
the lungs ; there is, therefore, in the adult a pul- 
monary circulation; in the fectus, where the two 
sides of the heart communicate, the blood passes 

(1) Or, at least, that only the least possible quantity may 
reach them ; in lrul-li only that can go there which escapes 
the foramen auale anJ the duclui arteriosus. 
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directly from one side to the other through the 
foramen ovaie,' and there is, therefore, no pulmon- 
ary circulation. 

The great point in the adult is, that the blood 
goes to the lungs because it is by the lungs that 
the adult respires ; the great point in the foetus 13 
that respiration is not performed by the lungs and, 
therefore, the blood does not go to them. The 
foetus respires by means of another organ. 1 

The lungs of the foetus do not respire — they do 
not dilate. They can not then receive the blood 
of the general circulation ; and they do not 
receive it, through the agency of the foramen 
ovale and ductus arteriosus, as was so well seen 
by Harvey, the most ingenious man of the whole 
world iu drawing from the structure of parts infer- 
ences as to their usee. 3 

(1) And also directly from tbe pulmonary artery to the aoria 
by the ductus arteriosus. 

(2) By the platen/a iu Tiviparous animals; by the Teasels 
of the alLanloii iu oviparous. 

(3) Ei quibus intelligitur in cmbryoue buuw.no, id 

ipsum uccidere, ut cor ano motu, per paleutisaiuius Tins 
Bttuguinem de venti cava in nrtcrifim magnum nperlipoime 
traducat, per ulriusquc ventriculi -uuctum. Ijpner ei 4 milt in 
sanguincm ab aurieulii recipient, inde per venam arlcriusani, 
et propngiaem euam (canalcui artericsuui diiinni I in magnani 
artcriam propellit. Sinister similiter eodeiu •t'vpjre, medi- 
ants auricula! niotu, reoipit sanguincm (in liliuu siuistram 
•miculftm deductum scilicet per foramen ovale c vena cava), 
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DuTernej and Mery. 

Harvey's work appeared in 1028. In 1699, 
more than half a century later, and when all the 
teachings of that great; man, as well upon the 
foetal as upon the adult circulation, had been 
adopted, and for some time adopted, there arose 
all at once a very lively discussion in our Academy 
touching the route which the blood follows in the 
heart of the foetus. 

In this celebrated discussion between two anato- 
mists of profound ability, Mery and Duverney, 
Mery was constantly wrong and Duverney aa 
constantly right.' Mery was a man of great talent 
but not of as good judgment as Duverney. The 
saying of Mery has been preserved for us by 
Fontanel! e : " We anatomists are like the coachmen 
of Paris who know all the streets, even the smallest 
and least frequented, but who know nothing of 
what is taking place in the houses." 

Mery admitted that the blood which passes 
through the ductus arteriosus goes from the pul- 
monary artery to the aorta, and consequently 
escapes the lungs, as Harvey taught. The difficul- 

ct tension o suit, ct constriction e per radiccm aortm in magnara 
itidem arterinm eimul impel lit. ...lift in embryonibus, dum 
puloionea oliant.ur, et nullum actionem nut molum liabent, 
quasi niilli foreiit. natura. duobus ventriculis cordis quasi 

uno ulitur, ad sanguinem transmit tend um (Qui. Marvel 

Extrcit. anat. de molu cordis, etc , cap. ti.) 
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ty was only in regard to the foramen ovate. Ac- 
cording to Harvey the blood which passes through 
this opening, flows from the right auricle to the left. 
Mery held to the contrary, that it passed front the 
left auricle into the right. 

Duvcrncy sustained the opinion of Harvey. 

The foramen ovale is at first completely open. 
Soon a delicate membrane commences to form at 
its edges, which increases and extends itself by 
degrees, until finally it closes the opening entirely. 
Now this membrane is disposed in such a manner 
as to allow the blood to pass from the right into 
the left auricle, and to resist on the contrary, its 
motion in the opposite direction. 

This Harvey had already observed before Du- 
verney, 1 and Galen before Harvey, 2 

"The mechanism of the valve of the foramen 



(1) Insuper in illo foramine oral] & regione, qua) arteriam 
venosam reepicit, operculi instar membrana tenuis et dura 
est, foramine major, qua; poatca in adultis, operiena hoc 
foramen, et eoalescons undique, iatud omnino obatriiit, at 
prope obliUrat. Haic, inqunni, membrana sic conatiluta eat 

ut, dum laxe in se oonoidii, sangnini 

cednt quidem, at ne rursus in cavam reflm 
liceat exislim 
per hoc foi 



. CiiTii affluenl 
:, impediat: u 
intinuu deber 



re in embryone aanguin 

n Iransire de yena cutI ii 
inde in nuriculum Binislram cordis, et piisiquani ingrcssum 
fuerit, remeare nnnqnam posse. (Gul. Harvei Extrcit, anal, dt 
motii cardie, etc., p. 44.) 

(2) See note 2 page 40. 
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ovale in the fetus," says Duverney, "is always 
such as to allow a free passage of the blood from 
the vena cava into the left auricle of the heart, 
and to prevent its return." 

He says in another place, " the valve of the 
foramen ovale of the fectua, allows the blood to 
pass easily from tho vena cava on into the vein of 
the lungs, but it entirely prevents its return." 

Farther, "the ductus arteriosus of the fetus 
serves to relieve the lungs by conducting the 
greater part of the blood of tho pulmonary artery 
into the aorta." 

Finally, he says, "in regard to the human 
fetus, which does not respire so long as it is in 
the body of the mother, if the blood furnished by 
the two vente cavse circulated through t lie lungs, 
it would be exposed to fatal accidents; it was 
necessary then for nature to provide special routes 
for the relief of the lungs, and she has made 
these by means of the foramen ovale and the 
ductus arteriosus." 1 

All these ideas are clear and correct ; but Du- 
verney did not stop here. From this study so well 
pursued, from this clear conception of tho circula- 
tion of the blood in the fetus, he extended his 
investigations to subjects the most important and 
the most novel — the action of the air in rcspira- 

(1) Mem._de 1'Acad. des Sciences, 1699. 
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tion, and the part which respiration plaj9 in the 
different classes of animals. 

Harvey hail already felt the intimate connection 
between the circulation and the respiration. The 
question should now be, he says, to know why the 
blood passes through the lungs in the adult, and 
why it does not pass through them in the foetus; why 
this is necessary in man and in animals which like 
him are warm-blooded, and why it is not necessary, 
(or at least not so completely) in those that are 
cold-blooded, such as the turtle and the frog. 
May it be that in man and other warm-blooded 
an i mala the Wood is so hot that it would ignite, 
in flume, perhaps, if it did not go to the lungs to mix 
with air and be cooled ? ' 

We see then that Harvey did not yet suspect 
any other use for respiration than that of cooling 
the blood; and undoubtedly the discoveries of 
modern chemistry were necessary in order to 

(1) Resin t. ut illuJ perquiraraua Aut cur melius ait in 

BdoIsscentibB*, sanguinis tran9llu nuluriim omnino occIusisBe 
visa patentee illn.8, qujbua antci in einbryone et f<ctu uaa 

fuerat Cur in majoribus et perfectioribua aoimalibus, 

iieqiio (idtiltiB, nnlura sauguiu«m transculari per pulmonum 
parenchyma poiius velil quiiui ut in COM oris nninmlibus... 
SWe hoc Sit quod majoraet perfectiora auimalia siut calidiora, 
et eum sin I mini In, eonim ealor magia (ut ua dicam) igniatur 
Ct ut suffooetnr sit proclivia, et ideo tranare et trujici per 
pulmonea, ut inapirato sore contemperctur, ct ab ebullitione 
et Huffocatiuue viudicetur (G.Harvey Ojitra, p. 47.) 
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pass with certainty from this idea to the opposite 
one of respiration being the source of the heat of 
the blood. Meanwhile a close and attentive obser- 
vation of the facts of comparative anatomy would 
also conduct to this opposite and novel view; by 
this means Duverney arrived at it. 

" When we consider," says Duverney, "that 
the blood of the pulmonary vein is of a brighter 
tint than that of the pulmonary artery, we easily 
conclude that it is charged with some particles 
of air." 1 

"It is in the lunga," he adds, "that the air 
communicates to the blood those particles so active 
and penetrating, upon which its heat depends; it 
is by this mixture that it is rendered fit for 
nourishment. We need not be astonished that it 
is necessary for man, a being of so many different, 
violent and long continued sensations and move- 
ments, for all the blood to circulate through the 
lungs, but it is sufficient for the turtle and other 
similar animals, such as the frog and the sala- 
mander, which pass all the winter in a state of 
repose, and which have only sluggish movements, 
for a third part of the blood to pass through the 
lungs." 2 

Finally, he wrote this sentence : " Tho princi- 
pal function of the lutigs is to impregnate the blood 

(1) Mini, de I'Acad. des «., 1701, p. 238. 
12) Ibid, 1090, p. 24B. 
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•with air, and thus to render it capable of carrying 
everywhere nutriment, life and heat." 1 

It was not possible to approach nearer to the 
truth. 

In these two chapters, I have studied the dis- 
covery of the circulation of the blood properly 
speaking ; it remains for me to consider the dis- 
covery of the lacteal* and of the reservoir of the 
chyle, receptaculum chyli; this will occupy the 
following chapter. 

(1) Mem. de TAcad. del. #c, 1701, p. 240. 
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The lacteals, the receptee ill um ehjli, and tbe lymphatics. 

I have already said that modern physiology 
dates from the discovery of the circulation of the 
blood. 

This discovery Harvey made in 1619 and taught 
it publicly until 1628 when he published it in his 
book; 1 and about this time a new influence, the 
divine breath of discovery, animated all minds; 
Aselli discovered the lacteals in 1622 ; Pecquet the 
receptacle of the chyle in 1648; Rudbcck and 
Thomas Bartholin the lymphatics between 1650 
and 1652. Nothing can he more astonishing than 
this first outburst of modern genius. 

The ancients knew nothing of the lacteals, the 
lymphatic vessels or the reservoir of the chyle. 

Galen believed that the chyle was taken up by 
the veins of the intestines, and carried by these 
veins to the liver, and that in the liver it was 
changed into blood. He believed also that it was 

(1) "Per aoyem et amplius 
monsirationibuB in conspectu » 
Dniication, p. 1.) 
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in the liver that the change of blood from black to 
red took place. 

The liver was then at once the organ for con- 
verting the chyle into blood and changing black 
blood into red; the liver was the organ of san- 
guijiaation. 

(. The theory of sanguification, of the formation 
of blood by the liver, was Galen 'a great theory and 
great error. It was a learned error, {and such are 
the most tenacious), which commenced with Galen, 
waa victorious over Harvey, and did not submit 
until attacked by Pecquet. It was an error for 
whose dissipation all the discoveries I have just 
mentioned were necessary, that of the lacteals, that 
of the lymphatics, and that of the receptaculum 
chyli; and not only these but others, such as the 
true uses of respiration, the real action of the air 
upon the blood, and the true use of the heart. 

This singular succession of discoveries remains 
for us to consider. 

Galen and the theory of sanguis cation. 
The theory of sanguification was made up of four 
points, as I have just said : the first, that the chyle 
was taken up by the veins of the intestines ; the sec- 
ond, that these veinB carried it to the liver; the 
third, that in the liver it was changed into blood; 
and the fourth, that by the same organ black blood 
was changed into red. 
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But to these four points two others were joined; 
the formation of spirits, and the maintenance of 
animal heat. 

1 and 2. As fast as the chyle is formed in the 
stomach and intestines, says Galen, the veins take 
it up and carry it to a central and common place, 
which is the liver. 1 

Galen very ingeniously compared the veins of tho 
intestines to the roots of a tree; the smaller unit- 
ing to larger ones, these to larger still, and so on 
to the liver where all were united into one called 
the vena porta, 2 hecause it is the gate of the liver, 
the gate through which everything passes that 
arrives at tho liver. 3 



(1) "Priue elaboratum 
feriint ad aliquem 
lis, ■ ] •!!'!': hepar no 

(2) "Colligens 



ip ipare de- 

.'' — [De viupartium, lib. iv., p. 135.) 
ura, ut in nrboribus, esiguas illas 

majora, idqne semper agens usque 



jora, 

ad h opar, in imiim omnia venam cocgit, quio ad pt 
est." — {Ibid., p. 111.) Qua ad porta tita est; literally, ir/ucA 
it titutiUd at the gate tsf the liver. But. this place is the 
gate of the liver only because it receives tbe twin parts, 
and all which it conveys or brings. "The vena porta, thus 
named by the ancients, bucause they believed that it carried 
the chyle lo the liver to be converted into blood." — {Diouit: 
Anatomic de IKonime autvaiit la circulation, etc., 5th ed., p. 205.) 
(3) "Quern ad mod urn. in urbes nihil nisi per portas invehi 
potest: ita nihil potest in jeour deferri, nisi prius in buna 
ferstur locum.-— ^A; corutitul. art. med., p. 41.) 
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3. Having reached the liver the chyle ferments 
there, is concocted, divests itself of its impurities 
and changes into blood, in the same manner as the 
must in the vats ferments, clears itself of foul mat- 
ters and changes into wine: 1 "and in the same 
way," says Descartes, "that the juice of the black 
grape, which is white, turns into claret wine when 
the husks remain in the vats with it." 

And remark, that the liver has everything neces- 
sary for purification, for it has the gall-bladder, 
the spleen and the kidneys ; • the gall-bladder which 
attracts and receives the lightest of the impurities, 
the spleen which removes the thickest, and the 
kidneys the more aqueous parts. 3 

4. The chyle which the liver receives is not yet 
blood, but only an obscure form of blood;* in the 

(1) "Porro, jus tii exempli BLmilJtiidinem, intpllige mihi dis- 
tributum & venlriculo ad hepar chylum, & rlwwiil calidilste, 
velut vinum ipsum in doiio musleum, fervere, concotini, et 
nllernri in sanguinis boni generationem." — {I)e usu partium, 
lib. iv., p. 13G. 

(2) " Excremenlorum expurgatorin instrument!: 

rents, lienem, bUiacjue recepLricem vesicam/' — {Be Hipp, tl 
Plat, dccrcl., lib. Ti.) 

(8) "Vesicam, quiE leve et flavnm anperfinum reccpiura 
erat T natura imposuit kepati ; eplenem vetil qui omasum et 

liiuosiun renea leuue liou et acquosum cxcrcmcnLiiiu.'' 

— {Be uiu partium, lib. Hi., p. 136. 

(4) "Ipaum autom hepar, postqnam ill nui.rimenfum accep- 
erit, obacuramque speciem sanguinis referees, inducit 
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liver the chyle undergoes its last change and puri- 
fication, and becomes perfect blood, taking on the 
red color. 1 

The constant merit of Galen was to have co- 
herent and consistent ideas; his constant fault was 
that he did not verify his ideas by observation. 
Here, for example, the most simple experiment 
would have shown him how greatly ho was de- 
ceived. He had only to expose the liver in a liv- 
ing animal and he would have seen the blood enter 
it black and leave it of the same color. This single 
experiment would have led liim to suspect his whole 
theory. 

5. The formation of spirits. Galen enumerated 
three kinds of spirits — the natural) the vital, 
and the animal. 

He was not as positive of the existence of the 
natural as of the other two; but in case they did 
exist he located them in the liver; 1 the vital he 



ei postremiim ornamenhim ad sanguinis exact! generation em." 
— {De Uiti parlivm, p. 135.) 

(1) Et ab innala calidilate concrelionem exaotsm est adep- 
tus, 'ruber jam cl purus Bursum ad gibbna partes bepatia as- 
cendit," — [Ilnd, : p. 186,) "Sftnguinig rubri prima in jecore 
gflneratio est."— (De B!pp. et Plat, deeret., lib. »i., p. 266.) 

(2) "Quod si naturalia qmxrBa nliqnis spiritns est, utique 
is qnoqiH in jecore et Tenia conlicebitur." — (De melhodo 
medendi, lib. Xii., p. 77. 
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placed in the heart; 1 the animal in the brain; 1 and 
he accounted for the origin of the two kinds 
of whose existence he was sure, in the fol- 
lowing manner, both being formed from the 
blood. 3 

The vital spirits are the exhalation of the blood.* 
They are formed in the heart, of the vapor of the 
blood, particularly in the left ventricle, 5 and from 
these vital spirits, carried in the arteries 6 to the 
brain 7 and there more completely elaborated, ri- 
pened, and perfected, are formed the animal spirits. 

(1) "Vitalia apirilus et in arteriia et ia corde gignitur." — 
(Be ffipp. et Plat, decrel., lib. Til., p. 269.) 

(2) "Animalis spiritus cerebrum, vcluti fontem eise 

demon atra vim us."— (De mtihodo medcndi, lib. xii., p. 77.) 

(3) "Sicut aulem vitalia spiritua secundum arteriaa et cor 

general u r, iui animalis ex vitali amplius elaboralo 

habet generation em." — (Dc virtul. corp. diip., p. 61.) 

(4) "Spiritua exhalaUo quiudam sanguinis benigni." — (J)t 
UJU parliiua lib. Vi, p. 165.) 

(6) "Copiosior, in ainiatro, spiritua substantia." — (/ii'rf., 
lib. vi-, p. 154.) 

(6) "Ab arteriia quibus in ipaum cerebnim acclms eat po- 
flitio, effluit semper spiritua, bel le in retiformi pleiu coafectus, 

proinde in his moratua diutissimo, conlicitur; confeo- 

lus autem statim cerebri venlriculis incidil." — (Il/t<i., lib. is., 
p. 172.) 

(7) "ConaenUneum igitur rfctioni est spiritum nunc in cer- 
ebri ventriculia oriri." — (Be Sip. et Plat, dccrct^ lib. Tii., 
p. 269.) 
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"Similarly," says Jean Canappe in his quaint 
language, "hath nature, making from the vital 
spirits the animal, fashioned and fabricated close 
to the brain the rete mirabilc, like unto a labyrinth 
in which they are elaborated. And afterward they 
are sent and transmitted to the anterior ventriclea 
where they are still better prepared and rectified: 
and thence they pass by the common conduit to 
the posterior ventricle where they receive perfect 
elaboration." 1 

The animal or cerebral spirit, the spirit born of 
the brain, is the most noble and most perfect part 
of man ; it is the substance of the soul itself, or at 
least its immediate instrument: 2 re&son, which is 
the distinguishing mark of man is seated in the 
brain, 3 and hence, says Galen, originated the in- 
genious fable of the birth of Minerva from the 



brain of Jupiter, which impl; 
the source of all the producti 
of all our arts and all our 



ies that the brain i 
ons of human genius, 






(1) L' 'anatomic du corps hvmain, etc., p. 

(2) "Oportet hunc ipauru apirili 

Bubstantinm esse, aut primuro ipaiua 
Militate respirationis, p. 225.) 

(3) "At ratio, quse revera. homo esi, sedem i 
habeas " [De umpartii.m, lib. it., p. 189.) 

(4) "Fabula quic ci Jovis capita Uinervam, ho 

denliam, natam esse ait " (jDe Hipp, el Plat, dteret., lib. 

iii, p. 247.) 



."-(2* 

cerebri) 

Hit pru- 
ttt., lib. 

4 
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6. Animal heat. According to Galen, animal 
heat is a primitive force, natural and innate. 1 The 
heart ia the source of this heat. 3 From the heart 
arises the heat of the blood, and from the blood 
that of the body. 1 Of all parts of the body the 
heart is the warmest; 4 and of the heart itself the 
warmest part is the left ventricle; 3 and therefore 
this ventricle is the place in which the spirits 
are formed, the place where the venous blood ia 
changed into spirituous. 

But for this heat, natural and innate, to be dura- 
ble an aliment was necessary, and in order that it 
should not become excessive, a moderator. The 
aliment is the blood; the blood, says Galen, is the 



(1) "Calorem autem non acquisituin .... 
primum, priiuogeiiilum et iuaituin." — (i>e tr 
eta., p. 54.) 

(2) "Cor caloris nfttivi, quo animal roglLu 
dem, ac focus est."— {De wmpartium, lib. vi 


m.,palp. x confute, 

r, quasi Tons qui- 
p. ISO.) 



(3) "Sanguis verii ipse ii corrte suum aceipit calorem."— (De 
tciiijicrmiioi-tis, lib. i., p. 15.) "Et Ila. cnlor continue effltttt a 
oorde ail arteritis, et per arteriaa ad totuui corpus." — (De ulilit. 
reipiraf., p. 09, t. Tii.) 

(4) "Id riscus (cor) turn omnium animalis partium maiime 
sanguineum, turn vero caliditssimum eat."— (Di temptramenlit, 
p. 15.) 

(5) "Ilunc maxime sinura ad summum pervenire caloris 
" (De indquoli iiitanperic, p. 44.) 

(6) "Non solum nvilrimenlum animantis partibus ex San- 
guine est, sell calor quoque nal.uralia pcrsevernnliam ei ean- 
guino obtinel."— ( Dc cwandi ralume per tang, million., p. 16.) 
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wood of the fire which burns in the heart; ' and the 
lungs ; act as moderator and draw unceasingly 
by respiration new air into the body and with this 
air cool and temper the heart continually. 3 

The theory of sanguification is now before us. 

Nothing could be more complete, for it com- 
menced with the formation of the chyle and only 
finished with the formation of the animal spirits, 
the instrument of the soul. 

And nothing could he better connected, for each 
step of the process proceeded naturally from the 
one preceding; the aliment taken into the body 
was converted into chyle by the stomach and in- 
testines; blood was formed from this chyle in the 
liver; the vital spirits were exhalations from the 
blood in the heart, and the animal Bpirits were 
elaborated from the vital in the brain. Finally, 
the blood acquired its temperature from the heart; 
and the heart found in the blood the aliment for its 
innate heat. 

But nothing could be more false. 

Of all these ideas, these views so well arranged, 
of this theory so well constructed, and of all this 

(1) "Quemailmorlun) ex lignis eomuuri idoneis qui in foco 
eat ignis " (De cvrandi rations per tang, mission., p. 16.) 

(2] "Respirationem ingenili ealoria moderntionem Bervaro 
" (De morb. vuig., oom. ■»., p. 190.) 

(3) " Rcfrigerat ipsum (cor) inspirafio quideia, frigidam 
qualilatem ei aliunde na." — (Di usupartium, lib. vi., p. 148.) 
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ingenious lab»r of the human mind, nothing was 
true and nothing remains. Galen was not right 
upon a single point. He said that the chyle is 
taken up by the veins, which is not so ; that it goes 
to the liver, which is not so ; that in the liver the 
blood changes from black to red, and that is not 
so, while his spirits are but a word, and his innate 
Heat only a dream. 

Voltaire said that a Frenchman who in his 
time went from Paris to London found things much 
changed; he left the world fall, he found it empty ; 
he left a philosophy which explained everything 
by impulse and found one that accounted for all by 
attr action, etc. 

We must admit that if Galen could revisit us 
and examine physiology now he would also find 
things much changed! He believed that the chyle 
was carried by veins, and he would be told that 
there are special vessels for its transmission very 
distinct from the veins; he thought the chyle went 
to the liver, he would learn now that it goes to the 
heart; he believed that the change in the blood 
from black to red took pla.ee in the liver, he would 
see now that it takes place in the lungs; he was 
very sure of at least two binds of spirits, the vital 
and the animal, and now he would be told that 
these spirits are chimeras; finally, he believed that 
animal heat was an innate primitive property, 
seated in the heart, and continually tempered, 
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cooled, by the lunge, now he would learn that the 
heart has no such property, that it is but a muscle, 
and that the lungs, instead of being an organ for 
cooling the heat of the heart are evea the source of 
the heat of that and of all other organs, and that 
no such thing as innate heat exists in the body. 



The ancients knew of only three kinds of vessels, 
veins, arteries, and nerves (which they took for 
vessels). 1 The veins conducted the blood -properly 
speaking, the arteries the spirituous blood, and the 
nerves the atiimal spirUs? 

Such was the condition of things. Harvey had 
not yet published his book, for it was in 1622, when 
all at once the report spread that an anatomist of 
Cremona, a professor of Pavia, had just discovered 

(1) Notwithstanding Galen's teachings; he knew well 
enough that the nerves are not hollow : " Nervi ijui a cerebro 
ac spinali medulla oriuntur nullum lifilicnt perspicunm cavi- 
tatem." — (Bt hjh p-trliiim, lib. xv,, p. 210.) He was only de- 
ceived in regard to the optic nerves : " Solis his nervia, ante- 
qtmni in oculos inaeranlur, apertci inti'ia sensibilis qoidem. 
meatus adeat." — (Be nervorum dissectiunc, p. fiB.) 

(2) "Sic venie snnguinem diatribuuot, arleriir snnpuinem 
enin spiritu vitali permiitum, nervi aniicaleoi •pirilum." — 
(Aaelli: De lactibui, m'pe Ittetiii venlt, quarto mmtmn iwwwm- 
rum gentre disitrtatio, 1U'27, p. 51.) 
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a fourth order of vessels ' — white vessels, — vessels 
distinct from arteries, veins and nerves and which 
convey the chyle. 

Imagine, if it is possible in our day, the effect 
produced by such news. The whole world of 
science was moved by it. The ancients had not 
then seen all — had not described everything; one 
now could go farther than Galen and than Aris- 
totle; the wisdom of antiquity was no longer the 
boundary of human knowledge, and the spirit of 
modern discovery bad commenced its career. 

Aselli has told us himself, and in a most simple 
manner, bow the great discovery — the first, strictly 
Bpeaking, of modern discoveries — (for, I repeat, 
Harvey's book bad not yet appeared,) was made, 
and accidentally made. 2 

lie had just demonstrated upon a living dog, 
and less for himself than for the benefit of some 
friends, the recurrent nerves. From the recurrent 
nerves he was requested to pass to the movements 
of the diaphragm, .be opened the abdomen and 

(1) "Pnpfer tria ilia Ynsorum genera mesenterium pera- 
grnntium (the veint, the arleriei and (lie nervet,) reliquum aliud 
est genus, quartum, novum, ae ignotuai liaiitenus."— (Bt lacti- 
but, etc., p. IS.) 

(2) "A me prime, quwl relegadi omni nmbiliono liixeriin, 
ahhine i'ere triennlum, hoc est anno aiieii 1022, casu magis, ut 
veriim fntear, qaam consilio, aut data in id penulinri operi, 
obaervatum," — [Ibid, elo., p. 18.) 
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immediately exposed a most beautiful network of 
white vessels. 1 

What were these vessels? Could they be ves- 
sels for the cbyle ? That was the inspiration of 
genius ! Aselli pricked one of them ; be saw a 
white liquid exude, and in a transport of joy which 
can well he conceived, he cried with Archimedes — 
"Eureka!" 3 

But the animal died and all disappeared. Aselli 
opened another dog; no white vessels were to be 
seen! Could he have been mistaken? Happily he 
remembered that the first dog bad eaten heartily 

(1) "Canem, id diem julii 23 ejuadem nam, bend habitum, 
bemlque pastum, incidenduin vivum sumpaeram, amicorum 
quorumdnm rogalu, qnibus rscurrpnlea nervoa vicloro forle 
placuerat, Ea nervorum dcmonalrafione perfunclos qmiin 
eaaem, viaum est eodcin in cane, e:idem operi, dlaphragmatia 
quoque mouim observare. Doe dum Conor, ct cam in rem ab- 
domen aperio, inloatinaque cum venlriculo collecta in uHiim 
(leoraum manu impelln, plurimoa rojienLe, eoaquo tenuiaaimoa, 
candidissi moaquo, ecu fuaiculoa, per omne meflcnterium et 
per inteatino, infinilia propemodum propaginibus disperses, 
conspitHo."— i Dt! Iiwlibiis, elc, p. 19.) 

(2) " Rei novitale pereulaus, hn?5i aliqnandiu tacitua, cum 
menli varim occurrerout quie inter anatomicoa veraanlur. de 

venis mesara'icis, et eorum officio conlroverain; ; ut me 

collegi experiendi causii, adaclo acutiaaimo acalpello, unnm ex 
illia et majirem funiculiim pcrtundo. Vii bene ferieram, et 
ooufcBlim liqiiorcm album, lactia ant croinorip instar, proailiro 
video. Quo Tiao, cum tenere In?titiaoi non poaacm, conversita 

ad eos qui aderant: Eureka, inquam, cum Archimede " 

(iJKi, p. 13.) 
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just before the experiment, while the second one 
was fasting. He took another and fed him well ; 
some hours afterward he opened its abdomen and 
the white vessels were evident, as in the first one. 1 
The existence of these white vessels, of the ves- 
sels of the chyle, was no longer doubtful. Aselli 
named them ladnals, because they contain a white 
liquid similar to milk. 1 This liquid is the chyle, 
and these lacteal vessels alone convey the chyle;* 
the veins have nothing to do with it. 

(1) " Verimi eo diu frui non liciiit. Exspiravit mox inter 
biec ennia, et urni (dictu mirnm) omnia ilia tot vasoruui series 
coiigeriesque defecla candors buo, defect* succo, inter manus 
ipaas nuatraa ac pent inter oculoa itl cvnimil, fix lit vestigia 

Hiii relinqneret ConquisUus ergo ennis alius in diem 

poaturum, et nulla intorposiul mora die codem npertus. Porro 
minimi, nt apes, itn successua Fu.it. Nullum prorsuB, yel mini- 
mum album vaBCulum in conspectuin aeae dabat. Et jam ab- 

Biecum et Liupaatiim fuisae canem, quern secn.ni! tun nrripueraiu, 
Bii?]iicatiiaqiK', quod ma erai, lie in tea ti no nun inanitas causa 
fuisset vasorumobHterationis, ctinm t.eri ij it in periclitari Tolni, 
alio ruraus in id comparato cane. Is sectus nd diem 26, horii 

circitor BGXta poslquam cibna illi nilliiliilua nffntim fuerat 

nihil fefellit expectalio. Oinuia qnio primus luculenter et ad- 

aimissim eihibuit Confirmatus gemino hoc experi- 

mento, et nihil amplius de re ipsi'i ambigenB, totum me dedi 
ad perquirendam earn."— (De lattibvs, p. 19.) 

(2) "Ego vaaa bioc, ant lacteaa, siva albas veoaa, aut lactea 
etiam appellnre solco." — (p. 'IS.) " Non loc ipsum magis sim- 
ile lacli est quam liquor qui in illis cernitur."— (p. 25.) 

(3) "Clijlus per eaa labiltir; verissime idem gi intestinis 
»b iis laoltur, hoa est sorbelur eibauriturque." — (p. 25.) 
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Pecquet and the reservoir of the cliyla. 

The lactcals then convey the chyle ; but where 
do they carry it? Aselli believed it was to the liver. 
"The use of our veins," says he, "is without any 
doubt to carry the chyle, and also without any 
doubt to carry it to the liver." ' 

The chyle, therefore, still went to the liver, and 
Galen's principal error (the principal because all 
the others depended upon it, the liver being sup- 
posed the organ of sanguification only because the 
chyle waa carried to it,) existed still. But it could 
not maintain its ground much longer. 

In 1648, 1 a young man of Dieppe, who had 
studied medicine at Montpelier, Jean Pecquet, 
tired of cold and dumb 3 facts derived from the 
dead organs of tbc subject, and desiring more cor- 
rect knowledge,* asked it of the living. 

He commenced a series of experiments and re- 
searches upon living animals. He opened the 



(1) "Actio propria Tcnarum n09l.rn rum, aliaque onini dubi- 
tationo, oliyli dietributio ad jecur." — [De lactibiu, p. 51.) 

(2) " Assiduuin forme Iriuin nnnoruin laborem eo- 

arcta-vi."— [Expcrimeuta novn anaiomica, quihui ignolum kacteniu 
efajli rict'ptaealuia, et ab co per thoracal^ in ramot usque sabclaviut 
vata lactta detrguntur, 1051, p. 37.) 

(3) "Post accjuisitam ante annoa aliquot, ei emJavemm 
Bectione, inuloni alioqui frigid unique Hapieutiam,"— (p. 4.) 

(4) "Plaouit ex vigenti Tiyorum aniinantium liurmoiiiii 
■ i experimere," — (p. 4.) 
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thorax of a dog; in taking out the heart he ob- 
served in the midst of the flowing blood a white 
liquid which he at first took for pus. 1 A little 
study convinced him that this white and milky 
liquid was the same as that contained in the lac- 
teals — was the chyle 3 ', and farther observation 
showed that it was contained in the canal which 
carries it to the subclavian veins and that by these 
veins it is poured into tho heart; 3 another step 
was to learn that this canal commences by a sort 
of reservoir or pocket, 4 and another that all the lac- 



(1) "Cor, resciaais qiilbus reliqno adhrcret eorpori vaacit- 
lorum retinEiculis, itvcllv; linn cxlianstii qnn- staiim reatagna- 
veral copiii sruoris, albican tew aubindfi lactei liqiiorie neccerte 

parum fluidi scaliiriginein , iiilror efflnere (p. 4) 

Bio ill dilitc-cuutis iuliii- ( liovo-cevn furui aaniein abi;eBSUB p ex 
cruenii puria imagine, Eiiapicavirr." — (JSxptrmenta not-u ana- 
tomica, etc., p. 5.) 

(2) " Canditlua nnprimd liquor, et efluao per raeBEn- 

teriiim chylo Bimillimus; sic ut inter utrumqiie collnfoa invi- 

crimen Datcnderiat." — (p. 6.) 

(8) " UniciiB, craaaiorque canatis, k Teceplaculo ch?- 

lum ad quart a in ikirsi vcvioliruin ikvolvit, indeque bifid uH per 
Siibolaviorinn (ut in cane notnvjnms) oatiola foraininum eum- 
dem in cavuin eionerat."— (p. 17.) 

{4) " Laceratii forte sinislrorBittn ad duodecimam eir- 

citer dorai verlebraiu ampiilln, citjus oat tippiitne lenuia mera- 
branula, restagnantem dcrniratiis laelis effnai coplain, anapicor 
hod eiiguuui illic ejusdew liojuoria oooludi receptaatlum.'' — 

(p. no 
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teah empty into this reservoir which is thus a com- 
mon receptacle; 1 ami lastly he learned that none 
of these vessels, absolutely none, go to the liver. 1 

Tho chyle does not then go to the liver; and 
since it does not go to that organ can not there bo 
changed into blood; the liver, therefore, is not the 
organ of sanguification; 3 and the theory of Galen, 
a theory which had lived through fifteen centuries, 
was finally destroyed. 



But this was not all. One discovery was the 
cause of another. The discovery of the ladeals 
occasioned that of the reeeflivstdam nhi/fi, and this 
caused the discovery of the lymphatics. 

In 1650, and this time again a young man, Olaiis 
Rudbcsk, afterward one of the most learned men 
of Sweden, sought for tho common trunk of the 

(1) "Sic tandem paluit recondlti otijli pemu, ct tunfis la- 

borimua qnscsUum reccptiiriiliim " [E/perimenta nova an- 

atomki, etc., p. 14.) " Laucinalit illido recejitacvli tunica cby- 

lum effudit; et Beeutita per BJUBilera vulneris rimum 

dubiiuiL dmne revulait Bcatiirieoti evidential." — (p. 15.) 

(2) " NulliiB ad jeeur porrigi inventus est."— (p. 18,) 

(3) "ITactonua e tueacnterio chvliim in hepntia parenchyma 
opinio protruait, tiou \eritaa, et sunguioeo anificii tribuit iin- 

.... viaceri pntrogatlvaw." — (p. 13.) 
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lacteal vessels and found it. 1 Ho did not know 
that Pecquet had just discovered it. In seeking 
■for this chyle-duct Rndbeck remarked upon the 
liver certain transparent watery vessels, which he 
recognized immediately as new and peculiar — as 
vessels distinct from the lacteals. 1 These vessels 
were lymphatic*. 

Rudbeck named them Jiepatico-aqueous vessels; 
hepatic because they came from the liver, and 
aqueous on account of the transparent fluid which 
filled them. 3 

He saw their origin, their valves, 1 their termina- 



(1) Nova eiercitotio analoinica, txhibtns durlm lirpclici 
§01 d! onio glandularum lerosa (in Mange t i Jiililialhicii » 
Genevffl, 1690, t. ii., p. 720.) 

(2) "Dum anno 1650 et 1651, in venarum lacte&rum origi- 
nem et inscrtioncin inquirendum versulmr. injociuque fluprBj 
venam portre cum duclibuB cholidocis ligntura, non semel ap- 
paruere ductus manifesto ab hepate ad ligaturam inlumes- 
centes " (p. 730.) 

(3) "HtBE Tdsa ductmim hepaiicorvm aquosorum nomine in- 
9Mtfnd> duii : cfc qiudem ductuum hcpalkomm, quum et hn- 
moretn ferant ac duoant, et quod ilium ab hepate accipiant, 
indeque suam origineiii depromant; dciudo aquotorum, quod 
tali humore ipsorum csvitaa infnrta Hit." — (p. 730.) 

(4) "Figuram mirabiliter notioaam, ob contenlas 

volvulus (p. 731.) Aselli had seen the valves of the 

lacteals, " iu hia illuii adniinuioue digmiui, quod pluribus val- 
vulis, eive oatiolis, intorelincti sunt." (De lactibut, etc., p. 38;) 
and Pecquet those of the thoracic duct : " Non desutit sum lac- 
teii per thoraoeru valvuUe."— (Exp trim, not:, etc., p. 12.) 
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tion in the receptacle or reservoir of trie chyle; 1 
and he is the first who observed these points, 
who discovered; but in regard to the discovery of 
the lymphatic vessels which are spread everywhere 
through the system, he is only the second. 

Thomas Bartholin and the lymphatics of the entire body. 
Rudbcck discovered the lymphatic vessels 1650— 
51; — Thomas Bartholin discovered them 1651-52;* 
he named tbem lymphatic vessels; 3 he studied them 
with attention and with admirable perseverance ; 
he sought for them everywhere, and he found them 
everywhere, in the viscera, in the extremities, etc.,* 
and whatever their origin he saw, with Rud- 
beck, that they emptied into a common trunk, into 
the receptaculum chyli." 

The lymphatics and the lacteals have then a 



o inainnant." — (Magitlti, 



(1) "In veaiculum chyli , 
Bibl. anat., t. ii., p. 730.) 

(2) "OhseryaTi mna quidem aa-po in canituiB dissectis, i 
primis 15 decemb. 16(51, el 'J janu. 1052, ex hep&to aqiioeuB 

ductus prodeuntea ( fa nai tymphalicorum llistoria 

nova, in Opvscula nova, etc-., p. 84.) 

(3) "A content! liquoris conditione, seu limpidd aqua et 
lyniphii, dicenda yasa lymphatica " (p. 06.) 

(4) " Eiortus lymphaticorum v 
tibus, seu artubus et visceribus " (p. 97.) 

(5) "Vasa aquosa inserunlux ia receptaculum cfcyli 

" (P. «0 
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common trunk and a common receptacle, the 1 
servoir and the duct of the chyle ; and by this duct 
their contents are poured into the subclavian veina 
anil by them carried to the heart. 

The heart is, therefore, the common rendezvous, 
the center of the circulatory system. And this sys- 
tem is not composed alone of arteries and veins, 
a? Galen taught, and as Harvey believed, hut of 
arteries, veins, lnch\ils ami lymphatics. The com- 
plete unity of this great system was finally found. 

Thom«a BWLhaUn anil the obsequies of the liver. 

Thomas Bartholin terminates his "History of the 
hjMfhatu- temttt" by a chapter entitled: Post in- 
isa lymphatic* ht-fiutis aaeqtaa. 

Pecquet having demonstrated that the lacteala 
do not go to the liver, that the chyle is not taken 
tlu-iv, and that the liver, therefore, can not he the 
organ of sanguification, it was time, in the language 
of Bartholin, to perform the obsequies of the liver. 
But lvhy does not Bartholin speak of their per- 
formance beforo the discovery of the lymphatics? 
Because the first time ho saw the lymphatics of 
the liver ho took them for lacteals going to that 
organ. 1 The liver then, he says to himself, re- 
ft) ''Untie quum pellucido lii|noro epleiideretit, nee aliud 

■Y09 BQgnittun flJliito esset. tiimtliu pro Ineteis venililavi 

Eiimle dubiture eicpi, viaii aquosis duutibus, in artu- 

bua, illiil limilibuB " (p. 88.) 
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ceives a part of the chyle- vessels and a portion 
of the chyle; it must have, therefore, a certain part 
to play in sanguification; this function must ho 
divided between it and the heart. 1 

But Bartholin soon recognized the true nature 
of the vessels which had deceived him; they were 
not lachals but lymphatics ; 2 instead of going to 
the liver they came from it; they led to the heart, 
and consequently the cause of the liver was for- 
ever lost.* 

Bartholin treated the liver, which he compared to 
a great hero, maximuB hero'ibus,* as all great heroes 
are treated when their cause is lost, he abandoned 
it; and in a vein of learned gaiety, after having 
written its obsequies, he composed an epitaph for 
it, of which the sense is, that the liver, so long 
famous, by means of an usurped title, is now 
nothing more than a poor liver reduced to making 
bile. 1 

(1) * Pnrl.il iih sum munia cordis et bepalis in opere confU 
ciendi sanguinis, qui* ad cor lacleas ihoracicaa ferri obser- 
vavi, eL ail hepar non oullas (p. 103.) 

(2) "Vidimus quippe tosb ilia pro p t • liepnr, sol case ge- 
neris, a conlento liquure lynijihvticii nobis dicta " 

(p. io».) 

(3) "Noluimus tDtiqnntrc opinion! obatluaiii'is inhitrere, aut 
labantes hepatis derelict! paries diuliiis si>qui."— (p, 1U0.) 

(4) Vaiorum IgmpkatieorviH, etc., p. 111. 

(5) Manuel anatomiqitt, Paris, ltllll, p. 088. 
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Riolan and! Harvey. 

Harvey had no sooner published his work upon 
the circulation of the blood than twenty anatomists 
took up the pen against the discovery. Harvey 
did not reply. The only man to whom Harvey 
ever did the honor of responding was Riolan. It 
was because Riolan was the best anatomist of those 
times. Thomas Bartholin who dedicated to him 
his "Histoire des vaissetmx lymphatics," calls him 
the greatest anatomist of Prance and of the world; 
Maximo orbis et urbis Parisiensis anatomico. 

Riolan passed all his life in seeking, in demon- 
strating, and discovering what the ancients had 
taught, and in opposing the doctrines of the mod- 
erns. He rejected the circulation of the blood, the 
lacteals, the receptaculum chyli and the lymphatics. 
"Everybody is discovering something new now-a- 
days," he exclaims; 1 and it was this that grieved 
him. "Pecquet," he continues, "has done much 
more; he has commenced to demolish the structure 
and the composition of the human body by his new 
and unheard-of doctrines, which completely over- 
turn the science of medicine, ancient and modern, 
or ours." 8 "And modern, or ours" is a curious 
expression! but, alas! the modern belongs to no 
one; scarcely does it exist before it is past and 
another modern has arrived! 



(1) Manuel at 



(2) Ibid., p. G89. 
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Meanwhile, Riolan did not deny the oxiatence of 
the lacteafo; hut he held still that they went to the 
liver. 1 Harvey denied up to this time the existence 
of the lacteals and it is hoth amusing and singular 
to find that Rtolan reproaches him for it. " Har- 
vey," says he " a very expert anatomist, the author 
and inventor of the circulation of the blood by the 
heart and through the lungs, makes but little of 
these lacteal veins, believing and sustaining the 
doctrine that the chyle passes by the mesenteric 
veins, from whence it ia drawn by the liver, all of 
which astonishes me much, since they truly exist 
and we can plainly seo them."* 

Here then is Harvey, the author of the most 
beautiful of modern discoveries, reproached by his 
great adversary Riolan, and reproached for his 
opposition to modern doctrines! 

The illustrious and learned historian of medicine, 
Sprengel, says on this occasion: "A still greater 
blot upon the literary character of Harvey is the 
contempt which he affected for all subsequent dis- 
coveries." These words are unjust. Sprengel did 
not reflect sufficiently upon the extent to which 
deep reflection exhausts and how much meditation 
is necessary for a discovery of a certain order. 

(t) " For myself, I believe that these Iscteal veins are not 
useless, but that they serve to cacry the chyle from the iules- 
tines to the liver."— (p. H9S.) 

(2) Mamul anattinuqnc, p. 690.J 
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Harvey discovered the circulation of the blood; he 
gave us a crowd of facts and views, and an adini- 
rahle general law on generation. 1 After this we 
should admire him — bleaa him — and not demand 
too much of him. 

Aristotle and the formation of the Wood by the heart. 

Galen admitted three principal organs, the liver, 
the heart, and the brain ; from the liver proceeded 
the veins, from the heart the arteries, and from the 
brain the nerves. According -to Aristotle nil these 
came from the heart: veins, arteries and nerves." 

Aristotle believed that the blood was formed in 
the heart; 11 and this opinion in regard to the forma- 
tion of the blood by the heart, although for a long 
time superseded by the contrary opinion of its 
formation by tltfe liver, remained in science. Ser- 
vetus makes allusion to it in that immortal passage 
which I have already cited, where he says: "The 
yellow color is given to the blood by the lungs and 

(1) That every living being proceeds from on egg: Omnt 

(2) " Tha heart is the source of all the veins."— {History of 
aniaali, book iii., chap, iv.) "Let iih pass to the nerves; they 
likewise originate in the heart." — (Ibid., ehnp. v.) Note that 
Aristotle united under the common name of vthu, I he teiiis anil 
the arteries. 

(8) "The liquid which proceeds from the food Hows conlin- 
ally to tlie heart; it is this liquid which forms blood." — (Of 
respiration, chap, xx.) 
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not by the heart." Cresalpinus adopts it com- 
pletely when he says: "the Mood, conducted to the 
heart by the veins, receives there its last perfec- 
tion, anil tins acquired it is carried to all parts of 
the body." 

Thus, so soon as it was proved that the chyle 
was carried to the heart and not to the liver every- 
body returned to the opinion of Aristotle, to the 
belief that the blood wai formed by the heart. 
"This plainly proves," says Pecquet, "the truth 
of the teachings of the Prince of the Peripate- 
ciens, whovhcld the heart to be the origin of the 
veins, and that it is the organ for the formation 
of blood." 1 "It ik in the heart," says Rudbeck, 
" that the blood, being brought from all parts of the 
body is mixed with chyle, elaborated, perfected and 
colored." z Bartholin, as we have _pnst seen, divided 
the function of sanguification between the liver and 
the heart. 

They escaped one error only to fall into another. 
Two men however soon combattcd this other error. 

(1) " Sicut evintntur noliili tcstimouio, ijuum appo- 
site Perl pito lieu nun prjnceps, el Tcnnrmn nsseral cor chso 
principium, et snnguiuis oiticiiinm." — Eipcrimenta nova ana- 
tomka, etc., p. 3.) 

(2) "EriBtimo itaque boo opus nature (MngniftciHoiili 
nempi;), hune in moiinra fieri. Priinu, sanguis &■ nutriiiuno 
risiiiiiua, ct cordi ailvcclus, uni\ cum chylo, motu tic caluro 
cordis coucoqiiiLur, colorstur, atlenoatur, ao liistribuitur." — 
(Mange ti, BiUiotheca anaiomk.a, t. ii., p. 733.) 
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Stenon demonstrated the heart to be nothing 
more than a simple organ of movement — a muscle; 
and Lower showed that the blood changes its color 
from black to red in the lungs. 

Stenon and the true use of the heart. 

Stenon was a man of genius. Deluc called him 
the first true geologist, because be was the first who 
correctly saw the disposition and structure by 
layers, the regular Gratification of the surface of 
the globe; and I call him the first true anatomist 
of the brain, because he was the first who recog- 
nized ihe fibres of the brain, that ia to say the most 
important part of the structure of this organ. 

"It is certain," says Stenon, "and demonstrable 
to the eye as well as to the reason, that the heart 
is a muscle, that it is all a muscle and nothing but 
a muscle ; so that it can be neither the organ of 
internal heat, nor the scat of the soul; nor does it 
produce the vital spirits, or the blood, or give 
origin to any other humor whatever. 1 

(1) "Si certum est, qaod certum esse sensuuin ope adjuU 
evincit ratio, in corde nihil desidiTrin quod musculo datum, 
nee quod musculo denegatum in corde invcuiri, nun erlt cor 
amplius sui generis sutistanLia, adeoque nee cerlio substantias, 
ut ignis calidi innali, utiinnr ndeH, nee oerli hunioria, ut san- 
guinis, generalor, neo spiritnum quorumdam vitalium pro- 
ducer." — (De TKusculit ipecimen, p. 623, in Mange ti Mibliolh. 
anat.) Slenou's book ia dated 1664, 
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y the lungs; C 



Lower's book upon the heart is short, MI, excel- 
lent. 1 His was one of the finest minds ever de- 
voted to physiology. His advances are Bure, his 
views clear, his experiments judicious. 

It is evident that the right ventricle has the same 
structure as the left ; the same conclusions may there- 
fore be drawn from the one as from the other. 
On examining now the blood of the vena cava, i. e. 
blood which has not yet traversed the right ven- 
tricle, and the blood of the pulmonary artery which 
is just leaving the ventricle, it will be found that 
thoy are both just alike ; they are both the same 
blood, the venous or black blood. 2 

If the trachea of a living animal be tied so that 
the lung can receive no more air, then the blood 
of the carotid artery will be black like that of the 
jugular vein; i. e. blood which has just come from 
the left ventricle is the same as that which has not 
yet arrived there. 3 

(1) It appeared in 1609. 

(2) "Quum par sit ulriusqiio ventriculi officinm 

quidni color in daxtrv pariicr iniinutari debeat? At carta 
constat sanguinem ex anuria pulmonali eductum venoao ] 
omnia siiuileiu esse, crassnmeiitum ejus nempe obBouri coloris 
eat (Tractatua de cerde, etc., edition of 1740, p. 184.) 

(3) " Quinimo nee a sin istvo cordis venlriculo novum huna 
ruborem sunguiiii impeitiri ctrlissjnio Loc cipereiuiulo c 
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If, in a dog which has just expired, the yet fluid 
blood be pushed from the vena cava into the lungs, 
and at the same time air be forced into them, the 
blood of the, pulmonary veins immediately becomes 
red. 1 

Finally, and this is an experiment which is only 
surpassed in beauty by the finest of Bichat's, if the 
thorax of a living dog be opened the lungs collapse, 
receive no more air, and the blood of the pulmo- 
nary veins is black; if air be forced in, the blood 
becomes red; if the insufflation be suspended it 
again becomes black, and again changes to red on 
the insufflation being recommenced. 2 

fici potest: ei nimirnm a,spera arteria in cnllo nudafo. 

disci inliUiir, et immigso subere nrctu deauper Hgetur, no quid 
aeris in pulmriues iugredialur, sanguis ei arteriii cervicali 

simnl diseiBsa cffluenB, totna venosus paritcr et atri 

colons appavebil, non aliter qqaoi si vena jugular! perLusA 
profusua fuiaaet " (p. 184.) 

(1) '■PostremiJ, no quis uUnV tcI d libit andi locus supersii, 
csporiri miiuinm subiit in cone atrungulato, poatquam scnsuB 
ilium et vita omnia di'struiasi'iit, an sanguis sdliuc (luidus, & 
venil cavil in dextrum curd in vi'nirieitlniii ei puiiucnes impul- 
Bii9, pnritei Horiilus per yenara pneumonicani totus rediret; 

il.an.ue propulao sanguine, niquc insufflulis siinul pul- 

monibuB, eiBpectationi eventtis optimi respondebal, qnippe 
teque purpuceua in patiuam escipiebatur, ac si ei arterii 
viventis effusus fuisset."— (p. 185.) 

(2) "Expertus sum smiguiuciu, nni loins venosi instnr sub- 
nigrionnlo colore pnlmi 
floriilum ex illia rediiaae 
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It is, therefore, in the lungs alone, and by the air 
alone, that the black blood in changed into red; 
and of the four principal errors of Galen, not one 
now remained. All four were destroyed, and the 
destruction of each is the glory of a different man. 
Aselli taught us that the chyle is carried by special 
vessels and not by veins; Pecquet that it goes to 
the heart and not to the liver; Stenon that the 
heart is a simple muscle and not the originator of 

tons, et foils in aaperam artcriam immisso, pulmonibus conti- 

neuterinHufflatis vent*, pneumonica prope auriculam siuis- 

tram pertundatur, sanguis li.-ius j-.m-jiiirnis et lliu-idiis in admo- 
lum vaseulum exailiet; atqiie <[ uannlm |nilmonibnsrecona us^ue 
aer hoc modo snggeritur sanguis ad plures uneias, itnu libras, 
per tolum coccineus erumpeL, non alitor qunru ai ex arteria 

vulueraid eiciperctur ." (p. 18ti.) "One of the best 

methods," says Bichat, "to judge of the change of color of the 
blood, I believe is the one of which I make use. It consists 
first in adapting to the divided trachea a stop-cock which 
may he opened or closed at pleasure; and then in opening an 
artery, aueh aa the carotid, or the femoral, so as to observe 
the alterations of color in the blood aB it Hows out." — [Ee~ 
cherchet phijtiologiqvit mr la vie et la morL—Dc la mart dei or- 
gans} par telle du poumon, art. viii. jS i.) — " I. Adapt a tube witli 
a stop-cock to the trachea exposed and divided; 2. Open the 
abdomen so as to expose the intestines, mesentery, etc. 
3. Close the stop-cock. At the end of two or three minutes 
the bright red tint which enlivens [be whiteness of the peri- 
toneum aud which thia membrane derives from the numerous 
vessels distributed over it, will become dark and dull, and 
this change may be repeated ngaiii ami again by opening and 
closing the stop-cock."— (iiiiC, art. vi., $ ti.) 



heat; Lower demonstrated that it is in the lungs and 
not in the liver that the elahoration of the blood is 
completed, and the conversion of the black blood 
into red takes place. 

So much for the four principal errors of the 
theory of Galen. There remain only two acces- 
sory ones — that of the spirits and that of innate 
heat. Let us give a rapid glance at the manner of 
their fall. 

The spirits. 

We know that of Galen 'a three kind a of 
spirit the moderna only adopted one, the animal 
spirits. "The ancients admitted," says Bordeu, 
" three sorts of spirits ; and it is not easy to under- 
stand by what fatality the natural and the vital 
havo not been able to maintain themselves and 
have succumbed, while the animal still Bubsist." 1 
Bogging Bordeu's pardon, nothing ia easier to un- 
derstand. It was because Descartes introduced 
the animal spirits into his philosophy, and did not 
introduce the others. The fortune of the animal 
spirits in modern times depended entirely upon the 
philosophy of Descartes. As long as that philoso- 
phy existed they remained in being and when it 
fell they fell with it. I say when this philosophy 

(1) Eechtrchu anatomi juei air la position dts glandes el tur 
lew action, g jsiii. 
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fell, — I speak of the exterior of the philosophy, of 
its forms, of its applications, of its phrases, of the 
ideas it borrowed from imperfect physiology and 
physics ; for, in regard to the essential, the founda- 
tion — its spirit and its method — it can not fall. 
Far from it; the more we study man, or that which, 
is really man, the reason, the soul, the more we shall 
appreciate the truth of the philosophy of Des- 
cartes, and the we shall feel ita greatness and 
its grandeur. 

Innate heat. 

Of all the errors of Galen, or, to speak more 
correctly, of ancient physiology (for this is not 
alone Galen's error, but that of Aristotle, of Hip- 
pocrates, and of all antiquity), that which lasted the 
longest was the one in regard to innah heat. This 
only gave way before modern chemistry, and then 
not immediately. 

In spite of the miracles of modern chemistry, 
the decomposition of the air, the separation of the 
air into respirablo and non-respirable portions, 
showing in the respirable element the cause of 
the coloration, of the blood, and in the decomposi- 
tion of the air by respiration the source of animal 
heat, more than one old physiologist resisted still. 

Fabre, an ingenious physiologist, but of narrow 
ideas, (and of which the least worthy is the one 
which Broussais has borrowed from him, of irrita- 




■ !■ aWMal 



; of all the phenomena of 
) Fair* fccM tkat «umI Am* was the simple 
* rf irriUUihf aad had foe its focus the heart, 
" the economy. 1 
[ physiologist, hat one who 
*» tie origin of physrcal phenomena in meta- 
phyaiead f ww,* maintained animal heat to be an 
«f fa*i «i #f ti« rtW fnirtetflt, a generative affec- 
***•■ producing ihe heat, 1 and that the respired air 
«••*■* *e Mood.* 

Fowjawt, the sreat founder of chemical Etudy 
™ France, said of these new theories : M They are 
J** *ork of Toongswrs and I am now so old that 
" B B °t worth while to make myself acquainted 
wtih them." How many m*" hare been able to 

(1 1 " I belier* wt an <l( ., e w aUribate animal heit to irri- 

■#•**. an Kcmiii of ij^ m-jiiimd' «' > ,s 6t"*», and the force 
of tWir contraction, should be regarded ** the principal focus 
"*** »■*■«• «nnn.t fl ifc.t beat which the blood carries to 
all P«m „f Uio bodj.-^/t* p. 41.) 

(2) Upon this Yic« of philosopHi *** •*■ anther's Mutoin 



,Bi . 



!■' affection Uu prineipe vital, qui es t regencr 



trice de la chalenr' (Umivtatuc eitmtnlt tie la ic 

thommi, Paris, 1806, t. i., p. 304.) 

(I) Ala suite des effcts que 1'air, nouvellement respire, 
prodnit a la surface dea Taiaacaux aCricns du poumon qu'il 
rafraichit." — [Ibid. p. 303.) 
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speak thus ! "And we must add that this Fouquet, 
so hostile to modern ideas was an ardent supporter 
of the doctrines of the ancients. Seated in his 
professional chair he never pronounced the name 
of Hippocrates without uncovering his head ! The 
erudite of all kinds resemble a little La Bruyere, 
— they have seen even the Tower of Babel but 
have not visited Versailles. 
9 




SAItPI AND T1IK VALVES OP THE VEIN'S. 

I have said but a word of Sarpi and that is not 






The learned author of a very remarkable analy- 
sis of the work of M. Bianchi Giovini upon Sarpi, 
published in the London and Westminster Review, 
for April, 1838, has re-opened a question which 
seemed to have been decided. 1 

First, M, Giovini produces in favor of Sarpi a 
new document; second, the author to whom I 
allude, after having placed t'arvcy's fame in safety 
(which was his first care,) becomes much less care- 
ful in regard to the others, and appears even too 
compliant when the question is only in regard to 
Fabricius ab Acquapcndente. 

I have already said that the discovery of the 
circulation of the blood does not belong to any 
single man. This grand discovery was only made 
little by little and part by part ; more than twenty 
anatomists took part in it. 

Harvey demonstrated the circulation of the 
blood; but he came from Padua, where Fabri- 

(1) Seo on pnge 33 the opinion of o mastor in Italian criti- 
cism, Tiraboschi. 



HISTORY OF THE DISCOVERY. 101 

cms, who had discovered the valves of the veins, 
was his teacher; in this same university of Padua 
where were formed the germs of all Harvey's 1 
ideas, Rcaldo Columbus, who discovered the pul- 
monary circulation, was but a short time before 
professor; and Padua is not far from Pisa, where 
CsKsalpinus, by the light of genius caught sight 
of the pulmonary circulation, and by a brighter 
flash of the same divine fire saw the general circu- 
lation. 

In the discovery of the circulation, the point of 
difficulty was to unite the diverse observations suc- 
cessively made, or so to Sjjeak, the different pieces, 
into one whole; the difficulty was to comprehend 
the phenomena and the whole of the mechanism 
united together; and it is because Harvey was the 
first who clearly and completely comprehended this 
whole that the glory has remained his. 

There are just two questions relative to Sarpi : 
the first is to ascertain which of the twj, Fabricius 
or he, discovered the valves of the veins ; the 

(1) Harvey has left two fundamental works, one on tlio 
circulation and the other on generation : in the first ho starts 
from the discovery of the valves made by Fabricius, and in 
the second, from tho labors of this same Fabricius upon the 
fxrmtilion of the egg and of the fixlus : Da formats foittt cl Da 
formoiione ooi tt pulli. 
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second is to learn -whether he understood the circu- 
lation. According to his partisans he discovered 
the veins and was acquainted with the circulation ; 
but in my opinion, he neither discovered the one 
nor knew anything of the other. 

Sarpi aod the valves of the veins. 

It has been said then that Sarpi discovered the 
valves of the veins. But who says this? It ia 
Father Fulgcnce, the companion, the friend, the 
enthusiastic biographer of Father Sarpi. 

" Many very learned men and very eminent phy- 
sicians are living yet," Fulgence tells us, "who 
know very well that the discovery of the valves 
docs not belong to Fabricius ab Acquapendente, 
but to the Father S-, via dal Padre, who reflecting 
on the gravity of the blood, came to think that it 
could not remain suspended, as it is in the veins, 
if it was not supported by some dam or obstacle, 
and thereupon, ho set about making researches and 
discovered the valves and their use." 1 

(1) Sono anc 
mrdioi, tra q 
fro nee ae, ebo * 
dull' Acqiiapen 

grnvlti. dol saiigiie, venne in patere oho non potesse stare 
sospeao nclle vodo, senia che vi fosse arginc olio lo riteuesae, 
O cliiusure, eh' aproniioai Ot riaaerrandosi gli Jaaaoro il fluaao, 
e 1'equilibrio necessarig alia vita. E con queaLo natural 



iti mo'ti erudiii^imi ee 


□ Aaaelinoo, 


i son fu -(.- -i, i.i .i-iie, n 
i dal Padre, il quale ooi 


1 - !' 1 '.■):! 11 do la 
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Now then what is this use ? According to Ful- 
gence, that is to say according to Sarpi, it is " not 
alone to prevent the blood by its weight distending 
the veins and thus causing varices, but by modera- 
ting its too rapid course and limiting its quantity 
to prevent it from destroying the heat of the parta 
which it should nourish. 1 " 

We must at least conclude then, before quitting 
Fulgence, that Sarpi did not understand the use 
of the valves. The valves prevent a retrograde 
flow of blood, but present no obstacle to its rapid 
advance, and it is scarcely necessary for me to add 
that the parts are not nourished by the blood of 
the veins. 

After Fulgence comes Gassendi. 

" I had no sooner informed him," Gassendi tella 
us in his life of Peirese, " that William Harvey, an 
English physician, had just published a very re- 
markable book upon the continual passage of the 
blood from the veins into the arteries and again 
from the arteries into the veins by imperceptible 
anastomoses, and that among other arguments to 

giuditio si po?e i, tagliare con isquisilissimn, oaaorvatione, 

et ritrovii le valvule, e gV uai loro ( Opcre del. Padre Paolo 

dell' Ordiae dei Servi, eto., 1687 : Vila dal Padre, p. 44.) 

(1) "Perche non aolamente proliiliiscono oh' el Bang ue per 
lagravita dud dilali lu vem.', a gnisadi varies, mn anco £ fine«lie 
eon troppo impoto aeorrondo, ot in aovercliiaqui 
chiilealordellepartijChedeBsosiilebboBOiiuitire." (Ibid,pi5.) 



i eoffo- 
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confirm this passage, ho makes great use of the 
valves of the veins, of which he himself had 
learned something from Fabricius ab Acquapen- 
dente, than recollecting that Father Sarpi, Servile j 
was the first inventor, he would have the book and 
seek oat the vilvcs and know all the rest." 1 

Thus then it is Gassendi who reminds Peiresc that 
Fibriciiis has spoken to him of the valves of the 
veins, and he, Peiresc, recollects that it is Sarpi 
who has discovered them. But who told Peireac 
this? Apparently it was not Fabriciug. Might it 
not have been Father Fulgenco ? 

From this " remembrance" of Peiresc let us pass 
to another point, to some few words written by 
the rapid and prolix pen of Thomas Bartholin. 
Bartholin was traveling, and was in Padua at that 
time; he wrote from that place to Jean Walasus, 
professor at Leyden ; of course there was much to 
write from Padua. lie related then, "that finally 
he had heard from Vesting the secret of the dis- 

(I) Cum aimul monuiaaem Gulielmum Iltirvieum, modicum 
Anglum, til id i^u [nwtbLruii] lilirum de aueceaaioiie sitnguiuia 
ci vents in artcrina vt ex arteriis ruratia in Tcnna per imper- 
ceptaa anastomoses, inter cetera veto arguments confirwaase 
illam ex vcnaruin Yiilvulis, de ijtiibiis ipse hmuilierat illiquid 
ab Acquapendente, et quorum invctitorem primuiu Snrpium 
gerviiam meminerat, ideu alnt.im voluit ci. libruro liabero, 
et eaa vlilYitltis cxplorare et alia internosccre... ( Viri illustrii 
A r iculai CliiU'lii Fnliricii de I'eircec Vita pcrl'eli'um Oaaseuduin 
1641, p. 222.) 
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covery of the circulation of tho blood, a secret 
which was not to be revealed to anybody ; nulli 
revellandum; to-wit : that it was discovered by 
Father Paul, a Venetian, (from whom also Fabri- 
cius had derived the discovery of the valves of tho 
veins) as he had seen by a manuscript of Father 
Paul's which was at Venice, in the possession of 
his successor and disciple Father Fulgence.'" 
Always Father Fulgence ! 

Again, why should not this secret be confided 
to any one 1 Why even was it a secret at all ? 
It certainly was not a sin to have discovered the 
circulation of the blood or the valves of the veins. 
Finally, why reveal it if it ought not to he re- 
vealed ? Above all, why wait until after Fabricius' 
death before making this disclosure ? a 

Fabricius did not await the death of Sarpi before 
saying publicly and plainly that he had discovered 
the valves. "What first astonishes," Bays he, 
" is that these valves have so long escaped anatom- 
ists, ancient as well as modern, and bo entirely 

(1) De rii'i'iliiiiimi 1 llivrvcjnnii gecretivm mihi nperuit Ves- 
lingiua, nulli revel nudum; esse noiupfi inv-jjitum l'atria I'nuli, 
veneti (i quo lie ostiolis venarum «un hubiiit Acq unpen dens,) 
Lit ex ipsius autographo vidit, quod Venetiia scrvfit P. Fulgen- 

tius, illus di&cipulin el successor 1'aUvio. 8U uel. 1*48, 

{Thoni. Barthol. SjiUt, rued. cent, i, epist. iiti.) 

(2) The letter of Thomas Bartholin is dated in 164: 
death of Fabricius U>olt place in 1C19. 
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escaped them that no mention was made of them, 
no one had seen them, until the year 1574 when 
I observed them for the first time with great joy : 
aummii cum letitid." ' 

When Fabricius wrote this Sarpi was twenty- 
two years old.* He lived forty-nine years after 
Fabricius had made this declaration, yet neither he 
himself, nor Father Fulgence, nor any other of 
his friends, ever raised his voice against Fabricius, 
hut all of them as we have just seen, kept their 
secret close, and advised its farther keeping; 
they revealed it, however, but unhappily not until 
after the death of Fabricius. 

Add to this, and this is a decisive point, that 
Fabricius was not only a consummate anatomist 
anil a superior man of science but he was eminently 
an honest man. Harvey called him a venerable 
old man ; venerabilis senex. Says he, "it was the 
illustrious Jerome Fabricius ab Acqunpendente, a 
most skillful anatomist and venerable old man, who 
first saw in the veins the memhranoua valves of 
sigmoid or semi-lunar shape." 1 

(1) See page 112 ,noLe 2. 

(2) He *«s born in 1552 and died in 1G23. 

(ft) "rii.nasbiiiis llieronym. Fab. ab Acq impendent*, peri- 
tisaiuina t&tUttlttti el venerobilia scnei, primus in Tenia 
UOtouui Tttlvulw dolineavit figurA, sigmoulea, vol aemil- 
IUUIM pWlhWWltal tuniein inlerioris 
touiiisBiiuua... (Exere. tmat, de motu cordis 
xiii.) 
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'iie friends of Sarpi reckon 39 many as five 
witnesses for him ; first, Fulgence, then Peiresc, 
next Vesling, then Thomas Bartholin, and finally, 
Jean Walseus. But if I except the testimony of 
Peiresc, of which I do not well see the origin, all 
the others are but one. For it is Fulgence who in, 
showing the manuscript of Sarpi to Vesling con- 
fides to him the secret; it is Vesling who trans- 
mitted this secret to Thomas Bartholin, and it is 
Bartholin who commuicates it to Jean Walseus. 

There remain then two distinct pieces of evi- 
dence—that of Peiresc and that of Fulgence. 

To these two I oppose two others; in the first 
place, the testimony of Harvey which I have just 
cited, a man more competent to give evidence upon 
the question at issue than Peiresc or Fulgence, 
and in the second place that of Gaspard Bauhin, 
the immortal author of Pinax, like Harvey, a 
pupil of Fabricius : in his Traite d'anatomie, pub- 
lished in 1592, ho thus expresses himself; " we 
find no one who has made mention of these valves 
before the celebrated Fabricius ab Aecpiapendente, 
our master in anatomy, who eighteen years ago, 
demonstrated them for the first time in the amphi- 
theatre of Padua.' 

(1) Neminem legimus qui enrum fecerit mentionem ante cl. 
snalomioum Hieronyiuimi Ffibriciuni ;il> AC'itinprnJenLe, psla- 
vinuiii, nnntomicuu: pr&'eeptoiem nostrum, qui ante annus Oct o- 
ilceim ens in jtsitii villi) llieiuro tU'tiionatTiiTit, e 
etiMri villi iii us ubeodem ante annus quatuordecim."— Anal. lib. ii. 

10 
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Morgagni, the most learned historian and at the 
same time the most careful critic anatomy has ever 
had, Morgagni knew, examined and weighed all 
this pretended testimony which is advanced, and 
the whole of it has not affecteil his judgment. He 
concluded, as I have concluded, that the discovery 
of the valves of the veins was not made by Sarpi 
but by Fabricius. 1 

Sarpi and tie circulation of the Mood. 

Those who admit these evidences which I have 
been combatting, so long as they relate to Fabri- 
cins, and believe themselves able to reject them 
when they concern Harvey, are laboring under a 
singular delusion. The witnesses cannot be sepa- 
rate<l. 

"The discovery of the circulation," says Vesling, 
"is an invention of Father Paul's, from whom Fa- 
bricius also derived the existence of the valves." 

"In this century," says Jean Waljeus, "the in- 
comparable Paul, Servite, became acquainted witli 
the valves of the veins, afterward publicly demon- 
strated by the great anatomist Fabricius, and from 
their disposition he inferred the movement of the 
blood. Instructed by this Servite, ab hoc ServM 
edodus, the learned William Harvey studied this 

(1) See the fifteenth of the Letters of Morgagni upon 
VulaalVtt. — (Eptit. aaat. dvadevigmli ad script, pertinent VaL 
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movement farther anil published it in his own 
name."' 

How can we separate Harvey from Fabricius? 
And note that while this was written Harvey still 
lived, and note well, too, that to his honor he had 
the good sense not to take notice of it. As wo 
have seen before, Riolan was the only one of hia 
adversaries to whom he responded. 

When the enemies of Harvey became convinced 
that he would not reply to them, they ceased their 
attaeka; they became tired of a fruitless warfare. 
And this same Thomas Bartholin, who, in hia let- 
ter to Jean Walseus, dated in 1642, revealed the 
famous secret, wrote some years after, in 1673, as 
follows : 

"In the last century GEesalpinus divined some- 
thing of the circulation; but the honor of the first 
discovery, laus prima; inventionis, is due to Har- 
vey, an Englishman. It ia true that Father Ful- 
gence found something relating to it in the papers 

(1) "Hoo Heculo denui vir incomparabilis raulus, Semla, 
venetiis, valvularum in venia fsbricam obs^rvavit nccurntius, 
quam niaguus anatouiicus Fabricius ab Aequo pendente posted 
cdidil, et ex eu valviilartim couslitulione aliiaqne eiperimen- 
tia luinc aanguiuia molum deiluxit, egrioque scriplo usaeriiil, 

quod etiamnum intclligo opiid venetoa naaervnri Ab 

hoc Serrili edoctus rir docl.issiniiia Gulielmus Uarvejua ean- 
guinus buno molnm aoiiirntius iudaguvil, iavenUa ausit, pru- 
bayit firmiua, et auo Bivulgavit nomine." — (De wokt cltyti et 
mngumu, etc.) 
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this work. It is to be inferred from what appears 
there, that by tlie insufflation of fresh air into the 
trachea of the dying, or of those in whom the vital 
functions appear to have censed, we can succeed in 
restoring to their blood the movement it has lost 
and in prolonging life some time. If it is thus, 
and we can scarcely doubt it after the experiments 
of this great anatomist, I am more than ever con- 
firmed in the opinion that the air which we respire 
contains a principle or agent capable of vivifying 
the sanguineous fluid, and of reestablishing its move- 
ment in those who have been surprised by mortal 
faintings or asphyxiated by the pernicious vapors 

which exhale from tombs, an agent, in a 

word, such as is alluded to in the Scriptures, in 
these words: anima omnia carnis (that is to say, 
of every living thing) in sanguine est, of which alio 
many ancient philosophers have spoken, and nearer 
our own times, Marsile Ficin, £ic de la Mirandole, 
etc., etc." 

Thus writes Sarpi! He knew of the existence 
of the valves; he meditated upon the movement of 
the blood ; from some experiments of Vesulius upon 
the insufflation of air into the trachea- to maintain 
the movement of the. heart he concluded the pres- 
ence in the air of a principle vivifying, active, pen- 
etrating; a vital air; our oxygen: he concludes 
and seems to predict, for all this is original and 
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unpremeditated with him,' he predicts the part 
which this agent, still unknown, will play in ani- 
mating the movements of the heart when about 
ceasing, and in restoring the asphyxiated to life. 
What sagacity, what perspicuity, what penetration, 
and what power has the human mind in some of 
the chosen of God! 

If in these few lines Sarpi had said to us: "I dis- 
covered the valves," in my estimation all would be 
settled; I would proclaim Sarpi the author of the 
discovery of the valves; genius has always a right 
to be believed; but Sarpi contents himself with 
saying that he knew of them, and that he had at 
times written some notes upon their structure and 
their ««e; and farther, the fragment of the letter 
in which he speaks of this is evidently posterior to 
the publication of the discovery of Fabricius. 

The fragment is without date; but to me it 
appears easy to see that it could not have been 

(1) la contrast with the studies of Vesalius which were 
strictly piporimenlal. In order to examine the movements 
of the heart, Vesnlius opened the chest, and when he saw lire 
about to be axtiBgnlrind h« restored tJta animal and kept it 
alive, by artificial respiration "Ut vero vita animal! 

tentandutu est, eui uannlis cs calamo nut arimdine iiideuir, 
isque infliihitur, ut pulmo MftnTgftt, ipsiimiiue nniinnl -j'ji-ilrnu- 
modo aeretn ducat: levi enim intlalu ill Ti»o hoc auimali pul- 
mo lantuin quanta thoracis ernt cavitas inliimet, eorquo vires 
denuo assumit, et uiotua ipaua differentia pulckre etariat." — 
( Viialii, Di evrp. lium./abr., lib. vii., cb. xii.) 
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■written before the demonstration of the valves by 
JTabrieius, and this point will suffice for the present. 
"I am no longer, as formerly, in a position," etc. 
says Sarpi, Now if this formerly be placed at 
four or five years, and it is difficult to estimate it 
at lees, Sarpi, who was only twenty-two years old 
in 1574 when Fabricius publicly demonstrated the 
valves, could not have been more than seventeen 
or eighteen at the time when he is said to have 
discovered them, an age at which little thought is 
spent on the profound mechanism of the animal 
body, or on one of the most hidden structures of 
the organism. The fact is little probable. 1 Sarpi 
was acquainted with the existence of the valves, 
but he did not discover them. 

(1) But, it may be said, Fabricius himself quotes Sarpi in 
another place and with great praise. Tlie cut is very differ- 
ent; firstly, the observation for which Fabricius quotes Sarpi 
was not mado uutil much later; secondly, it was made at thfl 
suggestion of Fabricius; thirdly, it was not a quotation con- 
cerning profound anatomy or hidden stauctures; it was sim- 
ply in regard to the different action of the iris under a strong 
and under a. feeble light "Re igitur cum auiico quo- 
dam nostro communicate ille tandem forte id observavit, scili- 
cet noiiinodo in cato, scd in liomine et quocunique anitnali, 
foramen uvete in majori contrahl luce, in minor! dilatari. 
Quod arcaaura obscrvatum est, cl niihi siguificalum a Rov. 
Patre Magistro Paulo leaeto, Onlinis ut appellant Servorum 
Theologo, philosophoqiio inaigui, sed. rnalhemalicarum ilis- 
ciplhiaruui prtecipueque optices, maiiine studioso, queui hoc 
loco honoris gralU noinino " {De oculo, etc., pars 111, 
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Farther, in regard to the circulation; of that ho 
knew nothing at all. 

"There is ;i grain! analogy," says he, "between 
the things observed and noted by me as to the 
movement of the blood and the use of the valves, 
and what I find indicated, although less clearly, in 
Vesalius." But VesalhiB knew nothing of the 
valves, and of the movement of the blood only 
that which takes place in the arteries,' and he waa 
completely deceived as to the course of the blood 
in the veins: he says, "the blood is earned into 
the whole body by the veins." 1 IIo should have 
said just the reverse — it is carried into the differ- 
ent parts of the body by the arteries and brought 
hack from them by the veins. If Sarpi understood 
the true course of the blood, how is it that he did 
not perceive this error of Vesalius? And if he did 
perceive it how could he soy that there was a great 

(1) Galen hail plainly proved that the arteries contain 
blood as wo have already shown ; but this had been forgotten 
and it was universally believed in llie schools that the arteries 
only contained vitid spirits. Vesaliua again proved that, the 

arteries contain blood: " atque itn observatur in arte- 

riis sanguinem nuturi comineri, si quando arteriam in vivis 
aperimus." — (De torp. hum./ubr., p. 668.) 

(2) "Cetermn j n venarum usu inquirendo, til quoqne vlvo- 
Tunt sections opus est: quum in mortuis aflatlin disenmus ess 
sanguinem per univcrsum corpus deferre, el partem Hliqunm 
non nutriri in qua insignia vcua in vulneribus p raise indilur." 
— (Ibid.) 
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analogy between the ideas of Vesalias and his own? 
i.ia ideas were no more advanced nor any more cor- 
rect than those of Vesalius. 

There is just cause for surprise here. For while 
Sarpi wrote at Padua these uncertain lines in re- 
gard to the circulation, Cfesalpinus wrote at Pisa 
this sentence so precise and so clear: "The Wood 
conducted to the heart by the veins receives there 
its last perfection, and this perfection acquired it 
ia car.-ied by the arteries to the whole body," 1 

Once again, then, could the circulation be better 
understood and defined? The true predecessor of 
Harvey was not Sarpi hut Oiesalpmus, and there 
is nothing to conceal about it; the secret may be 
revealed to the whole world. 

Har?ey and the true use of the vaWes. 

Fabricius did not see the use of the valves. He 

believed that they only served to prevent the too 

great distension of the thin coats of the veins : 2 it 

(1) "In animnlilius videmue nlimentum per venns duel ad 
Cor [anquam ad officinaai caloHs insiti, et, adupta iuibi iiltioii 
peri'eotione, per arterias in nniversiim corpus dlBtribui." — 
{Dc pla/ilis, lib. i., cap. ii., p. '), Florence, 1588.) 

(2) "Dicere procul tlubio tnto possuroua ml prohi- 

liendani quoque venarum disLensioneni fuisse osuoln. u Summo 
Opifioe l'abreiactn : disiendi autem ae dihilari fneile poluis- 
sont vena;, cum ex meijil-jraimrJii £iil«t;iiiiiu c;ii[UC aidiplici ao 

lonui sint conilauu " (fc'abr. ab Acquap; JJe venarum 

Ottivlis.) 
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is for this reason, he says, that the arteries, having 
very thick coats, do not have valves. 1 

Harvey was perfectly right, then, when he said 
that nobody before him, Harvey, had known the 
the use of the valves. 3 Upon this point it is neces- 
sary to read and re-read all his thirteenth chapter, 
which is the chapter of his genius. Fabricius, who 
believed that the blood ran from the heart to the 
extremities in the veins, concluded that the use of 
the valves was to moderate its current, and prevent 
its pouring iuto the inferior veins, accumulating 
there, distending them, etc., etc. 

You do not see all the import of your discovery, 
Harvey says to him; you believe that the valves 
limit themselves to moderating the course of the 

(1) " Arteriis an tern osl.iola. non fuere neceasaria, neque ad 
distenaionem protiibendaiu propter timidc cmaaiticm uu robur 
" (iKi) 

(2) " Harum vaWulnrum usum inventor non est nsseculus, 
neque nlii, qui itixfrun!., ne pond erf! ..Icnvuniu s=!Ltiiiiiis in infe- 
riora subito ruat. Sunt namquc in juguliiribiH dtoraum spec- 
tacles, et sanguinem Buraum probibentes ferri: nam ubique 

Bpectant ii radieihus venarum veieua cordis locum " 

(Eiercit. onalvm. dc morto cordis, etc. cap. siii.) "If you at- 
tempt," Hays Fabricius, " to force Hie blood downward you 
will plainly see it arrested in its MM by thi vi'ius, and by 
no otber means was I conducted to ibeir discovery: Si enim 
premere, aul deanon frieauiio udigeif! sungiiincm per venas 
tentea, cursum istins ab ipsis osiiulis inieicipi, remararique 
apcrte videbis: neque enim n.1 iter ego in liujusuiodi notitiam 
ium deduclus."— (He venarum osliolu.) 
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blood ; they do much more, they'oppose themselves 
completely to any flow in the direction you sup- 
pose, and compel it to pursue an opposite course. 
Remark, I pray you, that they are all directed to- 
ward the heart ; they constrain the blood, then, to 
flow always toward the heart, 1 to turn toward itself, 
to return to the point from which it set out; to 
flow back by the veins to the heart from which it 
came by the arteries. 

That is the circulation, Fabricius, and it is the 
valves that demonstrate it. 

Harvey and his predecessors. 

The predecessors of Harvey are Fabricius, who 
discovered the valves, and Caesalpinus, who so well 
described the general circulation; 2 this same Cae- 
salpinus, who not less clearly described the put- 
monary circulation ; 3 and Realdo Columbus, who 

(1) " Adeo ut venae patentes et apertoe Bint regre- 

dienti sanguini ad cor, progredienti vero a corde omnino oc- 
clusal" — (Fxercit. anat. de mortu. cordis, etc., cap. xii.) 

(2) See page 29 for the proof of his having been the first to 
call attention to the swelling of the veins below a ligature. 

(3) "Idcircd pulmo per venam arteriis similem ex dextro 
cordis ventriculo fervidum hauriens sanguinem, eumque per 
ana8tomo8im arterhx) venali reddens, qua in sinistrum cordis 
ventriculum tendii, transmisso interim aere frigido per as- 
perse arterise canales, qui juxta arteriam venalem protend un- 
tur, non tamen osculis communicantes, ut putavit Galenus, 
solo tactu temperat. Huic sanguinis circulationi ex dextro 
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saw the pulmonary circulation before Ctesalpinus, 
and Servetus who saw it before Columbus. 

Nemesius, bishop of Emesa. 

I limit myself here to the consideration of two 
or three points already developed in the preceding 
chapters. 

It is certain that Servetus discovered the pul- 
monary circulation; hut it is equally certain that 
the absurd book in which thi3 beautiful discovery 
■was published, was burned almost as soon as it was 
printed. Servetus did not influence any of hia 



In the order of dates, then, Columbus is the first ; 
then cornea Ca33alpinus, then Fabricius and then 
Harvey. 

It has been said that Servetus might have de- 
rived some assistance from Nemesius, bishop of 
Emesa. 1 It is a mistake. Servetus did not influ- 
ence any one, nor did any one influence him. 

cordis ventriculo per pulmonis in flinistrum ejnsdem Tflntri- 
culum oplimd respondent ca quia ex dissectione apparent. 
Nam duo sunt vasa in dextriini veotriciilum desinentia, duo 

allarum educii, membranis eo iugenio consli talis." — (Quasi, 
pt'rpatftica, lib. v., cap. iv.) 

(1) '■ These views he might possibly have borrowed 

from a work of Nemesius, entitled De naturn hominu 

This bishop explains the phenomena of Ihe circulation of the 
blood like ServaLus." — (Biag. toUtt. art. Servel.) 
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Nemesras did not say a word upon the pulmo- 
nary circulation, so dearly explained by Servetus ; 
he spoke of the ptdie, of animal hsai. of the vital 
tpiriU, and wrote of all of them as Galen wrote. 
He fallowed Galen in everything. 1 The chief merit 



talis fscu'.tas dicitnr, milium 
atro ejus ventriculo, qui spira- 
italemque calorem omoi parti 
ilimentum per Ten is, impertit. 



Falun 
habet k corde, i 
litis appellate 

corporis per a rteriss, 

Nam spiritus vi talis ab eo perarterias id totum corpus 

dispergitur. Plermnque antrcn inter se bice tria simul fin- 
diinlnr: vena, arteria, nerras, « tribus initial qoai animal 
guberasnt prefect*. E cerebro, principio movendi et sen- 
tiendi, ttnu!, E jeeorc, principio sanguinis et aleulia facul- 
talis. vena, vas sanguinis. I) corde, principio viialis fnculta- 
tis, arteria, v»s spiritus. Cam eutem lia-c coeunt, mutuie inter 
Be commodis frnuntur. Vena enim pactum auppeditat nervis 
et arterial. Arteria vena; calorem naturalem el apiritum 
vitalem impertit. Unilo nequa arteria inveniri potest sine 
teniti sanguine, neque vena sine spirilu, qui ad vsporis natu- 
ram occedat. Diducitur autem vehemeoter, et conl.raliitur 
arteria, barmoniii quiidam, et ratione, initio raotus a corde 
Bumpto. 8ed dum diducitur, a proiimis Tenia vi trahit tenuem 
snnguincm, ciijna respiratio fit nlimentura spiritu! vitali. 
Dum autem contrahitur, quod in Be fuligiuosi est per Lolura 
corpus et occulta foramina eilaurit, quomodo cor, per os, et 
nares, quidquid fuligiuosi est, cipirando aursuni espellit." 
Tliis is all tliiil NfiinsesiuE has said. Tliis pvlee, which derives 
its power from the heart—this vital heat, which haa ita origin 
in the left ventricle— theae arteries which carry that vital heat 
throughout tbe body— these veins which distribute the aliment, 
taking it always from the liver — tbia trip od of life, the brain, 
• tin heart and the liver, — all this is derived from Gulen, as wa 
have already shown. One or two lines seem lo point to a 
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of Servetus is that he did not follow Galen but 
contradicted him, that he saw differently from Ga- 
len and saw well. " If any one will compare/' (he 
says with confidence,) "these things with what 
Galen has written in Books vi. and vii. of his 
Usage of Parts, he will comprehend the truth 
which Galen did not perceive." 

It is not worth while to deprive a man who has 
had the misfortune to be burned, and to be burned 
for an absurd book, of the signal honor of having 
been the first to depart from Galen, to think for 
himself, and to originate a discovery which was, 
it is true, but an incomplete view, yet an incom- 
plete view of phenomena the entire comprehension 
of which has sufficed to immortalize the name of 
Harvey. 

communication between the veins and the arteries, "Sed 
dum diducitur (arteria) a proximis venis vi trahit sanguinem 
Unde neque arteria inveniri potest sine tenui san- 
guine, neque vena sine spiritu " But is this a com- 
prehensible mechanism? Putting aside, too, the liver dis- 
tributing aliment to all parts by the veins: "Jecur alimen- 
tum per venas impertit, etc., etc." 
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BERVETCS AS'D THE FOIIMATION OP TUB SPIRITS. 

Servetns discovered the pulmonary circulation. 
The fact is clear. I have already quoted the beau- 
tiful, the immortal passage in which he has described 
it much better than was done several years after 
him by Columbus and Cicsalpinus. Leibnitz justly 
alludes to Cfesalpinus in those words: "Andrew 
Ccesalpinns, physician, an author of merit, and 
who approached nearest to the discovery of the 
circulation of the blood after Michael Scrvetus." 

There are two things here which surprise ua. 
How Scrvetus, elsewhere so confused, could be so 
admirably lucid in a few pages. And, how a dis- 
covery in physiology, in pure and profound phys- 
iology, should be found in a book having for its 
title " The Restitution of Christianity." 1 

I had for along time desired to enlighten myself 
upon the latter point. The kindness of my friend 
and learned confrere of the Institute, M. Magnin, 2 
finally furnished me the opportunity. I have seen, 
I have touched the book of Servetus. A copy of 

(1) For the entire title of this work, see note 1, page 22. 

(2) One of the coneeryatora of the Imperial Library. 
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this famous work is carefully preserved in our 
library, and to complete all, this copy, the only 
one perhaps now in existence, belonged to Colla- 
don, one of the accusers raised up by the pitiless 
Calvin against the unfortunate Servetus. It for- 
merly belonged to the English physician, Richard 
Mead, celebrated for his treatise on poisons. 
Mead gave it to de Boze. It was afterwards pur- 
chased by the Royal Library at a very high price. 
In it Colladon lias underscored the passages upon 
which he accused Servetus, Finally, and as a last 
mark of undeniable authority, several pages of this 
unlucky volume are scorched and blackened by 
fire. It was not saved from the pile where author 
and work were burned together until after the 
conflagration had commenced! 

Let us turn aside from these frightful souvenirs. 
We are only occupied here, thank God, with phys- 
iology. 

I must commence by informing those who are 
carried away by their zeal for Harvey, and go 
80 far as to suggest that the passage concerning 
the pulmonary circulation must have been intercal- 
ated, that they are mistaken. There is no inter- 
calation, no interpolation, no trickery. The passage 
belongs entirely to Servetus, and nothing remains 
but to submit. A long time before Harvey there 
was a man of genius occupied with this great sub- 
11 
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ject of the circulation of the blood, and that man 
■was Servetus. 

But how has Servetus managed to thrust a de- 
scription of the pulmonary circulation into a work 
on tho Restitution of Christianity ■ 

When wo cast a glance over the writings of 
Servetus, which I aver I have not done until now, 
we soon perceive what part he took in theology ; 
he attached himself singly and obstinately to the 
literal sense, lie sought every where for the 
literal meaning ; he accused everybody, and above 
all Calvin, of not understanding it; ho accumula- 
ted quotations to prove that he alone compre- 
hended it. 

It is not necessary to leave tho subject before 
us to find an example. The Scriptures say that 
the soul is in the blood, that the soul is the blood 
itself; anima est in sanguine; anima ipsa est 
sanguis. 

Since the soul is in the blood, says Servetus, to 
know how the soul is formed it is necessary to 
know how the blood is formed, and to learn this we 
must see how it moves ; and it is thus that in 
writing on the restitution of Christianity ho is con- 
ducted to tho formation of the soul, and from the 
formation of tho soul to that of the blood, and 
from this to tho pulmonary circulation. 

But this is not all. From this same blood, 
which furnishes the soul, the spirits are also 
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formed. Servetus explains successively the for- 
mation of the blood, of the spirits, and of the soul, 
and from all this there results a philosophy half of 
which is theological, halt physiological, extremely 
singular from beginning to end, and which he calls 
divine. 

"In order that you may have, dear reader," he 
Bays, "a complete explanation of the soul and the 
spirits, I will add here a divine philosophy which 
you will easily understand, if you have applied 
yourself to anatomy.'" 

He then commences to explain the formation of 
the spirits. We have already seen what were Galen's 
theories of their formation. Servetus did not cite 
Galen hut he copied him. He quoted and criti- 
cised a certain Aphrodisreus, a physician who lived 
at the commencement of the sixteenth century. 
Aphrodisreus, he says, reckons three kinds of 
spirits, the natural, the vital and the animal; hut 
there are not three kinds, there are only two, the 
vital and animal. 3 The natural are the same as 
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the vital. The vital spirits pass from tlie arteries 
into the veins and are there called natural. 1 

There are thus three principles: t!ie blood, the 
seat of which is the liver and the veins of the body, 
the vital spirits, which are in the heart and arteries, 
and the animal spirits, situated in the brain and in 
the nerves. 1 

It is from the blood contained in the liver that 
the soul draws its first material by an admirable 
elaboration;* and for this reason the soul is said 
to be in the blood, to be the blood itself, that is to 
say, the spirit of the blood. 1 

But we must learn first how the vital spirits are 
formed. They are formed by the mixture of air, 
drawn in by respiration, with the blood which the 
right ventricle sends to the left, a mixture which 

(1) " Vilalia est epiritus qui per anaatomosea ab artoriia 
cotnmunicalur venis, in qui bus iliciuir naluraliB." 

(5) Primus ergo est sanguinis, enjus aodua eat in hepate 
et corporis YOnis. Siicumliiii csl ."piril.us vitalis, enjus acdea 
eat in corde et corporis urteriis. Tertiua est spiritua animaiis, 
cujua aedes est in cerebro et corporis nervis. 

(3) lis bepatia sanguine eat imimm materia per elnbora- 
tiotiem mirubilem. 

(4] Hine uicitur anima ease in sanguine, et anima ipaa esse 

sanguis, id est npirinis sanguiueus Nnn dicitur anima 

prinoipaliter esse in parictibus cordis, ant in corpora ipso 
cerebri, ant bepntis, aed in sanguine, ut docet ipae Deua: 
Genes. 9, Lev. 17 et Dent. 12. 
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takea place in the lungs; for it is not necessary 
to believe as is commonly taught, says Servetus, 
that the blood passes from one ventricle to the 
other through the medium septum; it can only 
pass from one ventricle to the other by way of 
the lungs; 1 and here come3 in that singular pas- 
sage on the pulmonary circulation. 

I have already quoted and already translated 
the whole of this remarkable passage. I content 
myself with alluding to it here, and must return 
alas! to blind Servetus — to Servetus confused, and 
absurd, no longer inspired by genius. 

The vital spirits, formed in the lungs, pass 
thence into the left ventricle and from there into 
the arteries, in such a manner, however, that the 
particles of greatest rarity tend always upwards, 
and becoming more and more elaborated, arrive 
at the plexus retiformis, situated at the base of 
the brain, where from vital the spirits commence 
to change into animal.' 1 Finally, by a further and 

(1) Ad qiiam rem est prius intelligendi substantialis ge- 
neratio ipsius vilalij apirilua qui ex aero iuspiralo et subtil- 
issimo sanguine compnnitur... Generator eifacta iapulraonibn 
mixdone inapinit.i neria cum elaWaiu sanguine, (|iiein dexter 

iiicatio lima, nou pfirietem cordis medium, ut vnlgo creditor, 
Bed magno artitkio n deitro cordis vcntriculo, locgo per 
pulmonea ductu, agitator sanguis subLilis 

(2) "Illo itnque epiritua vitnlis a sinislro cordis ventriculo 
in nneriaa totiua corporia deinde tranafuuditur, ita ut qui 
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complete elaboration the animal spirits pass from 
the retiform plexus into the choroid plexus, and 
it is in these little arteries that the soul resides 1 

I omit, for I am in haste to finish, a host of 
anatomical errors which Servetus joined to his 
confused reasonings, and which besides are only 
the anatomical and physiological errors of the 
times in which he livett, such for instance as the 
brain being without any peculiar function but only 
serving as a pillar or cushion for the vessels of 
the animal spirits f that the nerves are the contin- 
uation of the arteries and constitute a third order 
of vessels; 3 that the ventricles of the brain com- 
municate with the nasal fosste by the forainime of 

lenulor est superiors petat, ubi magia ndhuc elaboratur, 
tiformi, aub basi cerebri aito, in quo ex 
inimolia, ad propria.ni raiionalia aniniso 



prcuoipue in plexi 
vitali Beri incip 
seilem accedens." 

(1) Iterum ilia (spirifus animalia) fortia! 
tenuaiur, elaboralur, et perficitur, in tcnuisaiiuia vaais, seu 
capillaribua artcriis, qii!e in pleiibua choroidibua sitic aunt, 
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the ethmoid bone, a pretended communication in 
which Servetus saw a great advantage, for, in the 
first place, the external air penetrates thus to the 
soul and ventilates and replenishes it, 1 and in the 
seeond place, the soul gets rid, through these 
openings, of mucus which would have embar- 
rassed its action," and also escapes a very great 
peri!, for the evil spirit, spirilus nequam, which in 
its nature resembles air, enters sometimes by the 
same route, by these same openings in the ethmoid 
bone, and reaching the ventricles of the brain, 
fights there incessantly against the sou! and hold3 
it beseiged until the light of God appears and put3 
it to fight, etc., etc.* 

I leave Scrvetus; but I avail myself of the 
opportunity which his doctrines have given me, to 

(1) Facti sunt ventriculi ut ad spatia coram mania 

penetralia per ossti etlimoiiie inapirnti neris portio ani- 

malem uitua conteulum epiritum reficiat, et animam venttlet. 

(2) ... .Facti sunt ventriculi illi art cspurgamenla cerebri 
rocipienda, veluti eloncie, ut probant ercreincntn ibi recejila, 
ot meatus ad palatum et nares... Et quandd veutrieuli 
oplentur pituita, ut artcruu ipsio ciiuiVidia ei iminergantur, 
turn Biibilu geuerulur apuplesia. 

(3) Spiritua nequam, cujua potealas est aeria, una oum in- 
spiralo a nobis acre, lacunas illas libere ingreditur, lit ubi 
oum spirit li nostra, intra vasa ilia, velut in arte- collocato, 
jugitcr, dimicat. Imo earn ita undique obsidet, ut vii illi 
liceat respirare, nisi quuut superyeoiens lux spiritas Dei 

n Epiritum fugat. 
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cast a rapid glance at the long reign of spirits m 
physiology. 

The spirits played in ancient physiology the 
same part which is filled now by properties, or 
rather the forces. Hence their great importance. 
Galen explained everything hy means of the 
spirits; and, as we have seen, he gave three 
species of them, natural, vital and animal. 

So much for antiquity. Reckoning from the 
revival of letters, (jalen's three kinds of spirits 
were revived and existed up to the time of Descar- 
tes. When Descartes came ho took a fancy for 
the animal spirits and rejected the others. 

I have already quoted this paragraph from 
Borden: "The ancients admitted three kinds of 
spirits; it is not easy to understand by what 
fatality the natural and the vital have heen unable 
to maintain themselves and have succumbed, 
while the animal have survived. 1 " I have already 
responded that Bordeu had not paid attention, [and 
that nothing is easier to understand. The natural 
and vital spirits gave way because Descartes 
excluded them; the animal spirits remained be- 
cause Descartes adopted them. And it is always 
thus. It is the writer who makes the fortune of 
words. 

Descartes, the powerful renovater of ideas, but 

(!) Rcoh. anal, sur In positiun dos glandas et leur ac- 
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who borrowed nevertheless, a great deal from the 
ancients, combined the theory of the tipirits, which. 
he took from Galen, with the circulation of the 
blood which Harvey had just discovered. He was 
the first Frenchman who ful!y understood and 
clearly described this great phenomenon. 

"All those," says, Descartes, "whom the au- 
thority of the ancients has not entirely blinded, 
and who have been willing to open their eyes for 
the examination of the doctrines of Harvey touch- 
ing the circulation of the blood, do not doubt that 
all the veins and the arteries of the body are only 
channels through which the blood runs unceas- 
ingly, taking its course from the right cavity 
of the heart by the arterial vein, the branches of 
which are distributed throughout the lungs, and 
joined to those of the venous artery, through 
which it passes from the lung into the left side of 
the heart; then, from there it goes itito the grand 
artery of which the branches, scattered throughout 
the body, are united to the branches of the vena 
cava, which return the same blood to tho same 
right cavity of the heart." 1 

The complete phenomena of the circulation of 
the blood, both general and pulmonary, could not 
be more completely or more briefly described. 

But on the other band, this is how Descartes 

(1) Lei pulsions dt [umex Ira partie, art. 7. 

12 
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came to conceive of the animal tpiriti and to form 
his idea in regard to their action in the organs. 

"It is known," lie says, "that all the move- 
ments of the muscles, as well as all the senses, 
depend upon the nerves, which are like little 
threads or little tubes coming from tho brain, 
and like it, containing a certain gas or air, very 
subtile, called the animal spirits." 1 ..-.-... 
The most subtile parts of the blood form the 
animal spirits; and they have no need of receiv- 
ing for this purpose, any other change in the 
brain, but are only separated from other and 
less-refined parts of the blood; fcr what I call 
here spirits arc only bodies, and have no peculiar 
properties except that they are extremely small, 
and they move very quickly like the sparks of fire 
from a torch, and in such a manocr that they do 
not stop anywhere, but as fast as some enter the 
cavities of the brain others come out through the 
pores of its substance, which pores conduct them 
into the nerves, and from them they pass into the 
muscles, by which means the body is moved in all 
the diverse manners of which it is capable of 
being moved." a 

What was especially valuable to Descartes in 
these animal spirits, was that they permitted him 



(1) Lapauieni de limit: lro panic, art. 7. 

(2) Ibid, art. 10. 
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to explain all the actions of the body without any 
assistance From the soul ; the great and final object 
of his beautiful philosophy. 

"All the movements which we make, he con- 
tinues, "without our will causing them, as it often 
happens that we walk, or eat, or indeed perform 
any of the actions common to us and to the beasts, 
depend only on the conformation of our members 
anil on the course which the spirits, excited by the 
heat of the heart, follow naturally in the brain, in 
the nerves, and in the muscles; in the same manner 
as the movement of a watch is produced by the 
force of its spring and the figure of its wheels." ' 

Thus Descartes accounted, by the course of the 
spirits alone, for all the functions of the body ; and 
that being done he arrived at this principal conclu- 
sion, viz: "there remains nothing in us which wo 
should attribute to the soul, except our thoughts." * 

After the first Descartes the philosopher who 
made the most use of the spirits, is one who may 
be called the second Descartes, Malebranche. 

Malebranchc commences one of his chapters 
thus: "Every one knows that the animal spirits 
are only the most subtile and most agitated parts of 
the blood, which are produced principally by fer- 
mentation and by the violent movement of the mus- 
cles which compose the heart, that these spirits are 

(1) Let jitutioni de fame: Ire partie, art. 1G. 

(2) Ibid., art. IT. 



i "iii", 'i.i'".:j it.;-:: 'tire, 
■I ftnmtmwlMaja.? He ad- 



- n y i 



, st," W «?*, "by 



whack he cwoiins to exist between 
M ud the ink. "Tier* b this 
■■:_-.. . .' ; : -.:- .'.- '. :':.:■ -~ih- 

■taaec of ts>e kw, the spirits are 7017- restless 
and Terr Ind, sad Ac nbstosce of the brain has 
tome solidity sad consistence, so that the spirits 
divide into smalt parties and disperse in a few 
boor* by transpiriog through the pores of the Tea- 
sel* which contain them, and often others come in 
their place which are not at all similar to them." 1 
Ami Malebrsnche says, that from this change of 
spirits arittc our changes in humor or temper ae- 
- v> tlje different kinds of food and drink 
wu liave used ! 

"Wino is mo spirituous that it is almost wholly 
(bmtd into animal spirits, but spirits which are 
lilwrtiut;, ami will not submit themselves readily 



(1) Dt la Rrehereht de la a 



?, 1st part of book ii., ch»p. i 
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to the orders of the will, because of their subtility 
and their excessive agitation. Thus, in the moat 
strong and vigorous men it produces more and 
greater changes in the imagination and in all parts 
of the body than food, or than any other beverage. 
It trips up one's heels, aa Plautus says; and pro- 
duces in the mind effects which are not so advan- 
tageous as those which Horace describes in the 
lines commencing — 

■Quid non cbricl&a designs!.' < 

Tbe great Bossuet, of whom it can scarcely be 
said that he followed any one in any department 
of knowledge, nevertheless adopted the ideas of 
Descartes in philosophy: he says, "the spirits, 
carried into the muscles by the nerves distributed 
through the members cause the progressive move- 
ments " J Again, "the spirits are the most 

lively and most agitated part of the blood, and set 
in action all tbe members." 3 "As soon as the 
spirits are lacking the springs fail for want of a 
prime mover."* "Tbe passions," he says finally, 
"regarding them solely in the body, seem to be 
nothing but an extraordinary agitation of the 

(1) Da la Recherche it la Veritt, liv. H, cnap. ii. 

(2) Dc la Connaiiiancc de Dim tl de lei-mtme, chap, ii., J 6. 
(8) Hid., I 9. 

(4) Ibid., $ 12. 









■iicrmiM'i dc«£ il ITl-i : TmamngB^ in 1757, 
kt-^ ^nir *n*- »CT»r "at* jssc ssksst in t f Hmt a ti ve 



Is "-&L & j-iTxx&r ibul SuT af spzit* &1 of fire, 
i£L /c miicin^ *u£ iam^ a3L tie audacity of 
^iizou 5e?cuii*E & ifbssas if ii* abbasl of Mont- 
^tii*rr. 3i ^ii»ri i? irinnrtei *a* saerhs. attacked 
Ta»=at roifcij xo»£ -nijuHi^y. ioii win is worse, for 

^jf^cts 3*/c in -nt^irfnur^KC saau* he says, 
^wi* vjuui x^t* iimseir de trccsae to examine, 
3* aji » ?r-r"* ibai lie exs&ae* of any one of 
taese sar« inni& ic sscttss — skis Ir y i A or if you 
wiLl ^ais ^immrvrm <?c asaem physiology — is but 
Jo*Hy es^bLsaevL As s» the manner in which 
tie tttooero* sustain them* we are struck, first, by 
the prctL : £&Hb* number of forms which are given to 
teem; some say they are xtr« others that they are 
j£re y or wvtttr, or hfmyi; they are said to be acid, 
tmlphurr/U4y ott&Vr* jramre; two or three species of 
them are giren which flow iu the same nerves; 
finally they have receired all kinds of figure, even 
to that of eddies or #kiripook> or little balloon* with 
springs, (petits billions a ressort) to use the terms of 

(1) Dt la connauanct de Dku tt de soi-wirm*. 
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M. Lieutaud, who is as well persuaded of the exist- 
ence of these 'batlons' na he is of the structure 
which he supposes the brain to have. Let us add, 
he continues, and always very ingeniously and very 
judiciously, "let us add that those who admit the 
existence of the spirits are as inueh embarrassed 
to explain the functions of the nerves as those who 
do not believe in them. Are we any farther ad- 
vanced after following the infinite details of Eoer- 
haeve and his commentators upon this question? 
Would it not he better to abandon it once for all, 
and place it among those tiresome questions with 
which the ancients commenced their physiologies? 
Shall we never profit by the errors of those who 
have preceded us?" 

This is the way in which the young Bordeu, then 
scarcely twenty years old, 1 treated the a^zWfs, and 
such is the fortune of the most beautiful doctrines 
of philosophy. These same spirits, so deeply re- 
vered by all the ancients, and in modern times by 
such men as Descartes, Bossuet, and Malebranche, 
end by becoming the convenient subject for the 
familiar pleasantries of a school-boy. 

(1) He was, in truth, just twenty, having been born in 1722, 
and lie presented Lin thesis in 1712, Dmertatio physiologic*! dc 
tenia gtnirice coniideralo ; but Lb wag thirty when he published, 
in 1752, hiH Btchtrche* aaataimgu* sur !<i petition da glaj/Jn <l 
tur Itur action ; nn excellent and much better matured work, 
in which he reproduced his criticism of (ho itpiriu, and from 
which I hare taken the passages, just quoted. 
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After Bordeu came Barthez. Physiology was as- 
suming a new aspect. Barthez, a metaphysician of 
a superior order, was the first who in physiology 
formed a clear conception of the forces, I mean of 
forces arising from the facts, or as he well-called 
them experimental eatites: 1 "We can give," he 
says, "to these general causes (of the phenomena 
of life,) which I call experimental, and which are 
only known by their laws which experiment teaches, 
the synonymous and equally indeterminate names of 
principles, powers, forces, faculties, etc." "Good 
method in philosophizing in the science of man re- 
quires that there should bo referred to a single 
principle of life in the human body the vital forces 
which reside in each organ, and which cause its 
functions, as well general, such as sensibility, nu- 
trition, etc., as special, such as digestion, menstrua- 
tion, etc." a 

Meanwhile the true idea of the experimental 
cause, or principle, or force in physiology was not 
yet fully developed. Barthez rightly called forces 
the cause of the functions; he was right in his at- 
tempt to connect all the secondary forces to one 
primary, which is the general vital force; but he 
was wrong to make this general and common force 

(1) Wovv. tUn. de la Sc. de Vhammr, Paris, 1800; t. i., Due. 

(2) Ibid. 
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of life an individual being, abstracted and detached 
from the organs; and he was still farther wrong 
in believing himself ahle to explain any particular 
phenomenon whatever bj pronouncing the words 
vital principle, and referring its origin to that, for 
being necessarily involved in all, the vital princi- 
ple could not serve as an explanation for any 
single one. 

The true problem is to arrive at tho particular 
force of each particular phenomenon; at the prop- 
erty or pvevluir facility which causes it. This has 
been the aim of all physiologists since Haller. 
Since, by his beautiful experiments, Haller local- 
ized irritability in the muscles and sensibility in 
the nerves, the way for great discoveries and cer- 
tain advances in physiology has been open, for all 
physiology is, I would say, in the precise localiza- 
tion of each given vital force in a distinct organic 
element. 

As to the word spirits, (for, as soon as the true 
name of the causes was found, it has been only a 
word,) excluded from science by the railleries of 
Bordeu, by the high metaphysics of Barthez, and 
by the positive researches of Haller, it has ap- 
peared no more. 

Toward the end of the eighteenth century, in 
1779, I find it again employed, and perhaps it is 
the last time it has been used, in a fine page 
of Button's, but it is in a very general sense, and it 
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retains scarcely anything of its primitive and tech- 
nical meaning. Buffon says, in regard to the inde- 
fatigable activity of the smallest birds : " The most 
substantial nourishment is necessary to support the 
prodigious vivacity of the humming-bird, compared 
with its extreme smallness; it may well need a 
supply of organic molecules to sustain so much 
strength in such delicate organs, and maintain the 
expenditure of spirits necessary for such perpetual 
and rapid movements." * 

(1) Hittoire des oiseaux-mouches. 




The Ldters of Guy-Patin reveal to us a very 
curious epoch in the history of the Faculty of 
Medicine of Paris, and even in that of the science 
itself. I reckon three grand eras in medicine since 
the revival of letters: the Arabian, the Greek 
and Latin, and the modern, which commences 
with the discovery of the circulation of the blood. 

The era which Guy-Patin pictures for us is the 
second of these three divisions, the Greek and 
Latin epoch, which may he called the erudite 
period of French medicine. The yoke of the 
Arabians hail been thrown of; Hippocrates, Aris- 
totle, Galen, those masters of ancient learning, 
were studied with enthusiasm, and everything 
modern was despised— the circulation of the blood, 
the lymphatics, chemistry, nnd everything else. 

Guy-Patin was, par excellence, the man of this 
period: 1 he combatted the Arabians ; he denounced 

(1) Although coming a tittle later. The discovery of the 
circulation of the bland Antes between 1UI9 and 1G"J£<, and 
the first letters of Guy-Patin were written in 1630. He 
belonged by hia birth to the third epoch, and by his doctrines 
to the second. 
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the moderns, he wag fanatically devoted to Hippo- 
crates and Galen ; he would receive neither the 
circulation of the blood nor chemistry, which cer- 
tainly are not to be found in Galen or in Hippo- 
crates; finally, to these medical prejudices he 
added two others, he hated antimony because it 
was the gift of the chemists and cinchona because 
it was introduced by the Jesuits. 

The best work of the period under examination, 
the age of Guy-Patin, of Riolan, of Baillou and of 
Fernel, was the simplification of medicine and par- 
ticularly of therapeutics. The therapeutics of the 
Arabians was a chaos. The Greeks did not use 
enough remedies — the Arabians multiplied them 
without limit. There was everything in their 
therapeia: alchemy, and astrology, while occult 
qualities predominated. A certain boldness of 
spirit was necessary to clear science of tiiese false 
surroundings. Fernel, the first physician of his 
time, still believed in astrology. 1 We must pay 
great attention, he says, to astrological observa- 
tions : Astrologiea etiam observatio ut turn parum 
efficax tenenda? "VVe read in Guy do Cbauliac 

{1) Heat least oommenceil by believing it; ho regretted 
afterwards the lime employed in it. See bia biography by 
Platicy: Joaimis Ferndii, Ambitmi, Galiiarum archiatri, ONI- 
veesa iiedicinj, etc., Geneva, 1G80. 

{2) IMd., Dt Btnio tcctione, lib. ii. cap, liv p. 202. 
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that the figure of a lion imprinted in gold, cured 
pains in the loins. 1 

Guy-Patin admired Fernel; he called him, and 
with justice, a great man: "I esteem him as the 
wisest and most polished of the moderns ;" z never- 
theless he did not join him in his belief in astr jlogy 
and occult qualities. 

"I do not believe," he says, "in occult qualities 
in medicine, whatever Fernel and others may have 
said on the subject, for their sayings are not all 
scripture truth. In fact, I believe in medicine 

only what I see Fernet was a great man, 

but, as he did not say everything, so 

also he has not said everything truly, in his 
writings ; and if the gnod man, who is too soon 
dead, to our great sorrow, had lived longer, he 
would undoubtedly have changed some things in 
his works, and especially upon this point." 1 

He says elsewhere in regard to Jacques Char- 
pentier and his commentary on Alcinous: "He 

(1) AbIimic: Btmotri pour icrvir a Vhirtoirtt dc la Facultt de 
medicine de Monlpdlicr. Paris, [ Ti.iT, p. 191. 

ivclle edition nngnientea de 
.no Notice oiogruphique, nc- 
ifiqii«s, hisloriques, et liter- 



[The qiioUliom from Guy-Putin » 
from liis " Letters" unless ullierwise indicated.— IV.] 
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there follows particularly the guidance and the 
opinion of Fernel, who in these matters was a 
great Platonist, and who believed much more than 
I do of demonomania." 

In truth, Guy-Patin could scarcely he reproach- 
ed with being too credulous. I speak, of course, 
only in regard to medicine, and I think that this 
sentence of Bayle applies well to him; "his creed 
was not burdened with many articles." 1 

His creed contained indeed so few articles that 
there were only two of them : bleeding and purg- 
ing! At! the rest, antimony, opium, tea, cinchona, 
etc., are rejected; opium as a poison, tea as "an 
impertinent novelty of the age," antimony because 
it was proscribed by the faculty, and cinchona, 
worse than all, because it was the Jesuit's pow- 
der! 3 

Of all the new remedies Guy-Patin was alone 
favorable to senna; but, in revenge, to that he 
was entirely devoted. He says; "senna works 
more miracles than all the drugs brought to us 
from the Indie3." He added to senna, cassia, and 
the syrup of white roses; and that was his entire 
pharmacopeia. " So long as we have senna, cassia, 
and syrup of white roses, we can continue to de- 
liver Paris from the tyranny of the apothecaries." 

{1) Diet, ttitl. et critique act. Guy-Patin. 
(2) Litters, tt. i and ii. 
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This man with a mind so active, so penetrating 
and so prompt, but at the same time so prejudiced, 
so determined, and so self-willed, imposed upon 
himself the task of simplifying the science of 
medicine, of rendering it easy and familiar;' 
I make use of his own expressions. For he saw 
it everywhere disgraced by the superstitious prac- 
tices a of the Arabians, by the covetousness of the 
apothecaries, and by the blind tenacity of the 
chemical physicians of his time. He assisted 
Guenaut in his experiments with antimony, expe- 
riments which were often fatal, if we may believa 
Guy-Patin, or even the poet, which is the same 
as to say all the world. 

According to Guy-Patin antimony alone has 
killed more people than did the King of Sweden 
in Germany ; and everybody knows what the poet 
says : 

"On compter.! it pluiiii. combien dans un priniempB 

Guenaut et lantimoine ont fait mourir de guns "* 

After this we need not be astonished at the war 
which Guy-Patin carried on against the Arabians, 
against antimony, and against apothecaries ; against 
the apothecaries above all, for them in he could par- 

(1) "Je rends la pharmacic la plus populaire qu'il in' oat 
possible." (T. i, p. 23.) 

(2) "It is the Arabians who have introduced iulo medicine 
these scrupulous and superstitious observances." (t. ii, p. (58.) 

(3) Boilean: Satin, iv. 



CntCULATTON OF THE BLOOD. 

don nothing ; neither their Arabianism, their chem- 
istry, their drugs, nor their pills? 

"He also spoke to me ot M. Moze, the apothe- 
cary, who esteems me highly as he says ; upon 
which I expressed my astonishment, in view of the 
fact that I had never done anything to make the 
apothecaries esteem me, that I had never pre- 
scribed their bezoars, nor their cordial waters, 
neither theriaca, nor milhridate, neither the con- 
fection of hyacinth nor of alkermes, nor the powder 
of vipers, nor antimonial wine, nor pearls, nor 
precious stones, nor any other such Arabian follies; 
that I always preferred simple remedies which 
were neither dear nor rare, and that I made the 
science of medicine as simple as I possibly could." 

"As to my dear enemies, the apothecaries," 
he says again, " they have complained to our 
faculty of my last thesis in which they are ridi- 
culed I spoke against their bezoars, 

their confection of alkermes, their thcriaque, and 

their charges." "I leave this multitude 

of remedies to those who practice medicine for 
pomp and display, and who have an understanding 
with the apothecaries," ' 

(1) Letteri, t. ill, p. 541. "The apolhecaries are enraged 
against lli'ise physicians who, to prevent (heir tyranny, pre- 
scribe in French find nuiks! l.!ioii' i>wn Tvnieilies : cassia, senna, 
syrup of peach flowers, of while rosea, and of chicory With 
rhuhiuh, suffice for uearly everylhlng. I have never seen a 
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Thus then even in his most lively pleasantries 
at the expense of his "dear enemies the apothe- 
caries," Guy-Patin never forgot the object he had 
in view, the philosophic and elevated idea of 
simplifying medicine. " For myself, I agree with 
MM. les Pietres, whose motto i3 — ad bene meden- 
dum, quam pauea, sed selecta et ben" probata reme- 
dia." "The grand Chancellor of England, Lord 
Bacon, has wisely said that multitudo remediorum 
estfilia ignorantice." 

But by constantly laboring to impress this view he 
exaggerated its importance ; his only remedies, as I 
just now said, were cathartics and phlebotomy, and 
by a 8ort of compensation, upon bis aide, he abused 
them. 

Let us commence with the latter. He ordered 
bleeding at every period of life, in infancy as well 
as old age;' he bled a patient tliirty-lmo limes 
during one illness ; he caused himself to be bled 
seven times for a cold; he bled bis mother-in-law 
who was eighty-years of age, four limes; he or- 

disoase curabla at all, which could not be cured without anti- 
mony, although sometimes for thy benefit of the most bigoted, 
I make use of our confections tramntonees such as dmphenic, 
liiaprun S'lMif, di-ie-arlheme, dipiilium; but wo mult watch 
. closely and noL Lite mitrtre pour rtnard. ' 

(I) " Wo cure oar pitUcnls who are past, eighty by bleeding, 
and we deplete as huppily infants of two and three, months 
of age." (t. ii, p. 41U.) 

13 
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dered bleeding for an infant three days old; he 
caused hi3 own wife to bo bled eight times iu the 
veins of the arm, and afterward bled her in those 
of the foot; she recovered, and he exclaimed : 
" Vive! the hippy method of Galen, and the fine 
verse of Joachim de Beltuy : 



Now for cathartics. There is first a patient 
"who has been purge il thirly-t-ico limes every other 
day;" there is another who has been bled, in all, 
seventy-two time3, and purged forty; again, it is 
the doctrine of Galen and Hippocrates "to purge 
every day, — quottdie licet puryare," on condition, 
however, that senna is used : senna and phlebotomy 
are the whole of medicine. 1 

"We cure more patients," says Guy-Patin, "with 
a good lancet and a pound of senna, than the Ara- 
bians could with all their syrups and their opiates;" 
and bis patients died, (for certainly all did not 

(1) [Moliere must hare had him in mind when writing his 
burlesque of the examination of an aspirant for a degree by 
the Faculty of Medicine io " Le MataiU iiao#itittire." To nil 
questions in regard to tlie treatment of any disease the candi- 
date duly responds 

"ClyBterlum drmara 

Arid if this does not prove successful, the only course is to 
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recover,) like those of the physician described by 
Boileau: 



Guy-Patin started with the excellent principle 
of simplifying medicine and he ended by reducing 
it to bleeding and senna. A physician of our day, 
as resolute and as bold as Guy-Patin has reduced 
it to leeches and gum-wafer. In everything human 
there is some evil; in reform it is exaggeration. 

It must not be thought, however, that Guy-Patia 
was always as unreasonable as in the extracts hero 
given. No one had better sense, or was clearer 
and more judicious than he was at times, A wiser, 
better and more complete judgment upon the com- 
parative merits of Greek and Arabian medicine has 
never been rendered than that which follows: 

"As to the Arabians, I will tell you what I 
think; in regard to their doctrines, all they had 
valuable was taken from the Greeks; in regard to 
their remedies, they lived in a time when they 
could have had better ones than existed in the days 
of Hippocrates; but they abused them, and intro- 
duced that miserable arabesque pharmacy with a 
multitude of useless and superfluous drugs. The 
great abuse of medicine comes from a plurality of 
useless remedies and those caused blood-letting to 
be too much neglected. The Arabians are tlio 
(1) Atlpotliqui, chant, iv. 
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cause of both Mesne has too much credit in 

the world But we should be very wrong to 

abandon and give up good remedies which have 
been in use from the time of the Arabians, in order 
to return to those of the days of Hippocrates which 

are far less valuable It is the doctrine of 

indications which has made the physician what 
he is; and for this we are entirely indebted to the 
Greeks." 

In spite of hig admiration of Hippocrates he 
admitted that there was one passage of that 
great man's works which, being misunderstood, 
"had cut the throat, and cost the life of more than 
fifty thousand persons." He says elsewhere, "It 
is a fine aphorism, but it should not he abused; 
our patients have nothing to do with our scholastic 
disputes." 

Finally, even antimony obtains from him in 
calmer moments more circumspect remarks. "If 
any one is to make use of this remedy, which in its 
nature is so pernicious and so extremely dangerous, 
he should be a good theoretics! and practical physi- 
cian and very judicious, neither ignorant nor reck- 
less ; it is not a proper drug for the rattle-headed." 

Nothing could be more judicious. New remedies, 
when they are energetic, demand a judicious and 
experienced physician. We should study them, 
watch them and follow them; not reject and pro- 
scribe them nor condemn them by decrees of the 
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Family} In what condition should we have been 
now had our predecessors followed Guy-Patin and 
the Faculty? Wo should' not have had antimony, 
opium, or cinchona; we should have known nothing 
of thfe circulation of the blood, the lymphatic ves- 
sels, the reccptaculum chyli, and many other things; 
we should have been without both chemistry and 
physiology, the two sciences which have given us 
modern medicine. How could the dean of the 
faculty of medicine of Paris, a professor of the 
College of France, for Guy-Patin filled both these 
oflices, how, we ask, could he write such words as 
the following, while standing side by side with tho 
great Englishman, Harvey, who discovered the cir- 
culation of the blood, and the greatest of French- 
men, Descartes, who proclaimed it? 

"If M. Dnryer knows only how to tell false- 
hoods and the circulation of the blood, he knows 
only two things, of which I heartily hate the first 
and care very little about the second. If he re- 
turns I will teach hira more important things in 
medicine than the pretended circulation." 2 

(1) There were two decrees or the Faculty against antimony. 
[A sketch of the celebrated contest between the Galenical 

ami chemical physicians, and a. notice of the decrees and 
counter decrees in regard to antimony will be found in the 
" Revolutionary History of tho Materia Medica," in Paris' 
Pharmacology. — TV.] 

(2) Littret, t. i., p. 613. The pretended circulation !— Moliero 
could not do better. "But that which pleases me in Mm above 
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Pecquet was at Paris with Guy-Patin; perhaps 
ho prescribed antimony; however, he discovered 
the reservoir of the chyle, the last fact which com- 
pleted the new theory of the circulation of the 
blood, and Guy-Patin contented himself with say- 
ing: "The whole discovery of Pecquet is a novelty 
which I am quite ready to believe when it shall 
have been demonstrated, and when it proves of 
convenience and utility in morhorum curatione; 
quo excepto I will have nothing to do with it." 

I hasten to leave this puerile language and these 
culpable prejudices of Guy-Patin, and return to 
what he did more illustrious and more worthy our 
attention. lie was truly a wise and learned man; 
full of Greek and Latin knowledge, a man of belles- 
lettres; he said himself, "learning and good sense 
are all." 

He says, "I love only Galen and Hippocrates; 
I esteem Fernel, Buret, Hollier, Ileurnius; our 
good friend Gaspard Hoffman does not displease 
me at all. propter mam breviloqwntiam and for 
his criticism; cateris lubans abstineo. I employ 
what spare time I have "better elsewhere; the ma- 



everything else, and in nbicli lie follows my dimple, is that 
he follows blindly the opinions of our seniors, and thai, he h»B 
never wished to understand Dor has he examined the reasons 
and experiments in favor of the prtttn&d tftMeWJM of our 
times in regard to the circulation of the blood, and other doc- 
trines of the same class." — (Molicro. Le Muladt imaginaire.) 
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jority of modern authors contain nothing hut repe- 
titions." 

He employed better " elsewhere : " btfl spare time; 
and it is easy to divine what he meant by "else- 
where," 

"I am guilty of no dissipation except in my 
study with my books. The lute M, Tietre, an in- 
comparable man in goodness as well as in science, 
was accustomed to say that he was guilty of dissi- 
pation only in reading Cicero and Seneca, but that 
he easily brought himself back again to duty by 
the perusal of Galen and Fernel." 

This trait is charming. He had that elevated 
mini! in which the love of letters is a passion, lie 
wished to go to Germany to see his friend Hoff- 
man: he went to Basle "to see there the tomb of 
the great Erasmus." He visited the tombs of the 
kings at St. Denis: "some tears escaped me before 
the monument of that great and good king Francis 
I., who founded our college of royal professors; I 
must confess my weakness to you, I even kissed it, 
and that of his father-in-law Louis XII., the father 
of his people, and the best king we have ever had 
in France." He brought his two sons to the tomb 
of Fernel. "One hundred and two years ago to- 
day, the sixteenth of April, died J. Fernel, a great 
and illustrious man, of whom the memory will last 
as long as the world, aid gttltem quamdiu honoi 
habebitur bonis litteritj he is interred in St. Jac- 
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ques-dc-la-Boucharie, near here. I often take my 
two sons there and exhort them to become like 
him." He esteemed Fernel bo highly that he 
would prefer to be dctfcended from him than to be 
king. " I am delighted that you love our Fernel 
bo well; he is one of my saints, with Galen and 
the late M. Pietre. I should esteem it a greater 
glory to be descended from Fernel than to be king 
of Scotland, or a relation of the emperor of Con- 
stantinople. Fernel was good, wise and learned." 

He had the gift of writing and relating good 
stories : " Yesterday about two o'clock, in the wood 
of Vincennes, four of his physicians, (Mazarin's), 
viz: Guenaut, Valot, Bayer, and Beda, altercated, 
and could not agree about the disease of which a 
patient was dying. Bayer said the spleen was 
mortified; Guinaut said it was the liver; Valot 
said it was the lungs, and there was water in the 
chest; and Beda maintained that it was an abscess 
of the mesentery, and that the pus had been dis- 
charged, he had seen it in the stools; and in this 
case he had seen what none of the others saw! — 
Are they not skillful men!" 

Moliere could not have omitted such a comic 
scene, 1 nor St. Simon, the eloquent St. Simon, the 

(1) "The physicians debated below aa usual, and did not 
fail to disagree, some Haying that the disease arose from the 
brain, some from the intestines, same front the spleen, some 
from the liver." — (Le Uedttin malgri lui.) 
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following striking passage among many others: 
"We live in Paris as Juvenal says of Rome: hie 
vivimus auibifiosa putt per pate, etc. I see nothing 
but vanity, misery and avarice, imposture and ras- 
cality, God has reserved us for a knavish and 
dangerous age; it will soon be of great conse- 
quence to be an honest man, so much haB corrup- 
tion been increased among all sorts of people for 
forty years past, by war, by two cardinals, who 
have been two great tyrants, and by the reign 
of partisans, who have devoured and exhausted 
France." 

His mind presented many analogies with the 
mind of Rabelais, of Bayle and of Voltaire; he 
called Juvenal his dear friend ; he painted Tacitus 
"that master man" in a remarkable manner: 
"Cornelius Tacitus^ who was a breviary of State, 
and the premier, or grand master of the secrets of 
the cabinet, and whom even M. de Balzac has 
somewhere called the ancient original of modem 
finesse. Cardinal Richelieu read and practiced 
Tacitus closely ; he was also a terrible man, Ma- 
chiavelli is another instructor for such ministers of 
Btate, but he is only a diminutive Tacitus." 



[Lo Sago also gives a similar ridiculous scene in cliap. iii. 
of Book ir. of Oil Bias, in which two of the "most eminent 
physicians of Madrid" could not agree as to whether the 
humors should be purged off before being concocted or not, 
and as to what, Hippocrates taught, un tlie subject. — Tr.~\ 
14 
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Finally, he had noble and virtuona friends. That 
society, which he dreamed for another world, he 
chose for himself in this : " Socrates and another 
philosopher consoled themselves in dying that they 
would see in the other world honest men, philoso- 
phers, poeta and physicians. I am of the same 
sentiment. If I can there meet Cicero, Virgil, . 
Aristotle, Plato, Juvenal, Horace, Galen, Fernel, 
Simon and Nicolas Pietre, Moreau and Riolan, I 
shall not be in bad company; there is something 
in that to console me." 

His friends were the learned Naude, Gassendi, 
Lamoignon, whose names it is sufficient to men- 
tion, and this same Riolan and Pietre whom he 
hoped to meet hereafter. "Monsieur, the firBt 
president, sends for me sometimes to dine with 
him; he makes grand cheer for me; but his hearty 
reception is worth more than all the rest. I have 
promised to dine with him every Sunday of this 
Lent, and after that we will make other arrange- 
ments according to the Beason, It is pleasant to 
visit him for he is the most learned of the long robe 
in France. He is very acute and very civil, and 
says, smiling, that we must not speak evil of the 
Jesuits and the monks, but he is delighted when a 
bon mot escapes me ngainst them." 

How full of interest are all these details now! 
"I supped lately with M. the premier president, 
who sent to invite me in the morning. He com- 
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plained because I did not coll to see him, said 
that I ought sometimes to come and entertain him, 
and that I ought to have pity upon him on account 
of the difficulties he had in the administration of 
his office After supper we entertained our- 
selves by the firesiile. Among other things he 
told me I ought to be very happy, since having 
visited my patients I had only to pass my time 
with my hooks; that, for him, his office was killing 
him, and he thought himself far more unfortunate 
than M, Patin. In truth, great dignities are 
charges, which like hand-cuffs and fetters deprive 
us of our liberty and make us the slaves of all the 
world. This public office obliges him to give au- 
dience to every one, takes away from him the 
means and the leisure for diverting himself with 
study which he naturally loves, and obliges him to 
rise every palace day at four o'clock in the morn- 
ing; yet nevertheless, and notwithstanding all hia 
complaints, it is a very fine and a very important 

dignity." 

What a fine quaint style, how expressive, pre- 
cise, and how well-marked by all the shades of life! 
And on the other hand, what a picture of this first 
president, who gets up at four o'clock in the morn- 
ing, who has not leisure to divert hinwdf with study, 
who says we must not speak evil of the Jesuits, and 
who is delighted when others do it ! All this is 
life-like. 
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I have said nothing yet of the character of Guy- 
Patin, and perhaps it is not necessary that I should. 
The friendship of the chief magistrate, and such an 
one as Lamjoignon, is an index of this character. 
We have seen, too, the style of his writing. One 
of the qualities the most strongly marked of this 
style is the evidence it gives of the honest man. 

I have just thrown a rapid glance upon Guy- 
Patin and his age : the age and the man both de- 
mand a closer examination, and this must be the 
object of another chapter. 



GUY-PATIN AND THE FACULTY OP PAHIH. 

We have had until now only the exterior history 
of the Faculty of Medicine of Paris. Guy-Patin 
givea us its internal history. He exposes to us the 
hidden springs which moved this great body. He 
knows oil its secret3, and keeps none of them. 
He tells us all because he does not know he is 
speaking for our benefit, and his account is the 
more reliable because he little thought he was 
writing history. 

No one has better informed u3 in regard to the 
usages, or to speak like him, the ceremonien 1 of the. 
Faculty. Let us commence with the most impor- 
tant act of this body, the election of dean, Guy- 
Patin was dean once, and three times his name 
remained in the hat. This is his account of the 
manner in which the affair was conducted: 

"All the Faculty being assembled, the dean who 
is about to retire from office thanks the company 
for the honor which has been conferred upon him, 

(1) "All these ceremonies are very ancient and are re- 
ligiously observed, out of respect for tliiiir tatiquLtf," — (T. ii., 
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and requests them to elect another to fill hia place ; 
the names of all the doctors present, for no ab- 
sentee can bo elected, are on the table on as many 
ballots; the first half, from above downward, are 
then placed in a hat, and this is called the grand 
bane. There are now one hundred and twelve 
members and the grand banc then consists of tho 
first fifty-six. When these ballots have been well 
shaken and mixed in the hat by the ancient, or 
senior, of the company, 1 which is at present M. 
Eiolau, the retiring dean draws out three, one after 
the other; and two names are also immediately 
drawn from the petit banc. Here are five doctors 
neither of whom can at this time be dean, but they 
are the electors, who, after having publicly taken an 
oath of fidelity, are shut in the chapel where they 
choose three members from the fellows present 
■whom they judge worthy of the office — two being 
chosen from the grand banc and one from the petit 
bane; these three names are then placed in the 
bat by the ancient, and the dean, with widely ex- 
tended arm draws one out, and the member whose 
name is drawn is the dean elect," 

After the dean came the doctors-regent. They 
were elected in the same manner. And after these 

(1) L'artcien de la eompagnie oil I'ancitn mailrc. "TliO oldest 
doctor of the company is culled (lie master and enn not be 
termed dean; thia being denied Mm by a decree of the 
court."— (T. ii., p. 663.) 
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followed the doctors, and for these the examina- 
tions were very numerous ; there were some for the 
baccalaureate, for the license, and for the degree. 
There were theses of all kinds, the quodlibetiares, 
the cardinal, etc. They knew how to be severe, 
at least in the days of which I am speaking. 

"Saturday, March 20th, we have passed ten 
bachelors who are about to commence their course 
of two years; wo have also sent back two in order 
that they may amend and study better for the 
future; unless they do so within that period of 
time, they will fail of their duty, and wo shall ex- 
pel them from our schools as indolent and unworthy 
of our privileges." 

I remark tlie two years of perpetual disputation ; 
our two years of clinical instruction are assuredly 
much better Bpent, and yet we should exaggerate 
nothing; these practiced debaters often became 
admirable men of science. Says Riolan: "When 
the king, Henry the Great, wished to prove the 
falsehoods in the books of M. Plessis-Mornay in 
regard to religion, which the Bishop of Evreux, 
aince Cardinal du Perron, promised to point out 
and verify, as he did, a learned physician of our 
school, named Martin, was chosen to oppose Ca- 
saubon who was held the most learned man of the 
age, after Joseph Scaliger who lived in Holland." 1 

(1) Caritusa rccherches tar let ecolel en msdkint da Parit et it 
Mt/ntfeltier. Paris, 1651, p. U.) 
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It was by their science, their erudition and their 
literary attainments that the Fernels, the Holliers, 
the Durets, and the two Riolaus, father and son, 
elevated, ennobled, emancipated, if I may so speak, 
the science of medicine. It is their glory and it 
will be eternal. Medicine will never forget that 
to them she owes her lustre. 

I retnrn to the Faculty. Its intimate structure 
13 plain enough. This body governed itself and 
recruited itself aa it had formed itself. "Our 
school," says Riolan, "had for founders- neither 
the kings of France nor the city of Paris from 
whom it has never received any assistance in 
money. It was founded and has been maintained 
at the expense of individual physicians, who have 
contributed to build it, to endow it, etc." ' 

The corps medical of Paris, taken in itself, was 
a little republic, a true republic, which had the 
doctors for citizens, the Faculty for a senate and 
the Dean for a chief. This chief was only elected 
for two years, hut during that time he had a real 
authority. "He is," says Guy-Patin, "the master 
of the bachelors who are in their pupilage, he 
directs the discipline of the school, he keeps our 
registers which extend back more than five hun- 
dred years, he has the two seals of the Faculty, ho 
receives our revenue and renders us an account of 



(1) Carituiei rechtrches, etc., p. 20. 
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it, be signs and approves all the theses, he causes 
the doctors to preside according to their rank, he 
calls the Faculty together whenever he pleases, 
and without his consent it can not assemble except 
under a decree from the court which it is necessary 
to obtain; with the four examiners he conducts the 
rigorous examinations of a week's duration, he is 
one of the three deans who govern the University 
with the rector and is one of those who elect that 
officer; he has double the revenue of the others 
and that amounts sometimes to a very considerable 
sum; he has great responsibilities, much honor, 
and a large amouot of business ; he conducts the 
legal proceedings of the Faculty and speaks even 
in the grand chamber before the advocate gen- 
eral." 1 

Our little republic bad within it all the good and 
all the evil of great ones. It3 individual members 
were passionately devoted to the glory of the corps, 
and this was the good; but every moment saw the 
formation of parties, divisions, cabals and factions, 
and this was the evil. Often one party condemned 
the other; sometimes even expelled them. In 1651, 
Guenaut, Beda and Cornuti, who bad allowed them- 
selves to be carried away by antimony, 2 were con- 
demned by the Faculty; "this made them return 

(1) LtllTts it Oui-Patin, t. ii, p. 605. 

(2) Expression of Gui-Patin. 
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to their duty," saya Guy-Fatin, "and if hereafter 
they are wanting, we shall not he ; the law and the 
efficacy of the decree will be applied to them so 
efficaciously, that they will remain exiled." ' Often 
one party reversed what the other had done. In 
1566, one party obtained the issue of a decree 
against antimony,' and m 1666, just a century 
later, another party passed a directly contrary 
decree in favor of the remedy. 

When we see the Faculty thus founding itself, 
maintaining itself, endowing itself, and owing 
everything to its members and nothing to the 
state, one can well understand that independence 
which was bo peculiar to it, of which it was so jeal- 
ous, and which the state always respected. Our 
kings treated with the Faculty. Louis XI. wished 
to have a manuscript of Rhazes copied, which the 
Facuity owned; but the Faculty would not lend 
the manuscript to the royal applicant until he had 
deposited security. 9 Richelieu exerted his influ- 
ence in favor of the admission to the doctorate of 
the sons of the gazetier Renaudot, a man most 
violently hated by the Faculty; he persisted, the 
Faculty resisted, and Richelieu was obliged to 
abandon his point. "All individual men die," saya 
Guy-Patin proudly, "hut companies never die. 

(1) Ltttret dt Gui-Patin, t. li., p. 587. 

(2) There was another decree against antimony, in 1013. 
(8) T. i., p. 37. Dote of M. Here UU -Pa rise. 
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The most powerful man in Europe for a hundred 
years, except crowned heads, was Cardinal Riche- 
lieu. He made the whole earth tremble; he made 
Rome itself fear him; he shook the King of Spain 
on his throne; nevertheless he was not able to 
make our company receive the two sons of the 
gazetier, who were licentiates, but who will not 
for a Song time become doctors." 

Finally, the Faculty perished like all associated 
bodies, all republics, by the exaggeration of it3 
peculiar principles. Its grand aim had been to 
restore Greek anil Latin medicine. This attained 
it stopped obstinately and fatally. It advanced 
no farther; but everything around was advancing. 
Modern chemistry, anatomy and physiology were 
discovered. These sciences the Faculty proscribed. 
When the government earnestly wished to extend 
a knowledge of them it was obliged to have them 
taught elsewhere. The Jarditi du Itoi was created, 
or restored. The Faculty proscribed chemistry and 
this, it said, for good causes and considerations ; ' in 
the garden it was taught by a chair established ex- 
pressly for that purpose. Riolan, 2 the first anato- 

(1) Expressions of the Faculty in its Rem on i trance j upon 
the creation of the Jardiu du Roi. See the Notiett MlforiftM 

tur le Muieum d'hialoire natureli! [>nx Laurent lie Jussieu ; An- 
nulet du Muieum if hist nut., t. i., p. 12. 

(2) It is curious that Riolan, who rejected modern anatomy 
on bebatl' of the Faculty and would have excluded it from the 
garden, was one of the first who felt the need of such a gar- 
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mist id the ranks of the Faculty, rejected the cir- 
culation of the blood, the lymphatic vessels, the 
receptaculum chyli, etc.; they were taught in the 
garden by Dionis. Dionis tells us himself, in his 
epistle to the king (Louis XIV.) "It is there that 
the circulation of the blood and the new discoveries 
have happily freed us from those errors, which we 
scarcely dared to leave, and which the authority of 
the ancients ho long fixed upon us." l 

Dionis afterward tells us that "this establish- 
ment, although most useful for the public, did not 
fail to find opposition, which was raised on the part 
of those who pretended that they alone had the 
right to teach and demonstrate anatomy." 3 

den. It ia an honor which should not be forgotten, although 
lie had 90 many oilier claims upon our memory. "You can 
likewise inform the king," he says in the dedicatory epistle 
of his Q if/anltjlot/ie, addressed to lha Due de Luynca, "you can 
inform the king, who only desires the health and preservation 
of his subjects, of the necessity of a royal garden in the Uni- 
versity of Paris, such us Henry the Great had laid out for 
Monlpeilicr; which, if we obtain from the king, by your in- 
tercession, you will oblige all France, which will appreciate 
the great benefit you will have procured for all those who 
practice medicine." — (p. 8.) 

(1) L'anatomie de Vhomme tvivant la circulation da sang it lei 
twtvtlla diceuvertet, demuntret <ni Jardin dv rot, Pur«,1710: 
Ijiitre au rot, p. 2. 

(2) Ibid, Treface, p. 6. — Modern anatomy finally passed 
from the garden to the Faculty: often the same professor 
taught it in both places. See Wicslow and others, 
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It may readily be surmised who those were who 
"formed opposition," and who "pretended that 
they alone had the right to teach and demonstrate 
anatomy." They were the same persona who pur- 
sued the surgeons and the apothecaries with un- 
pitying and incessant hostility. In truth, the 
Faculty did not pretend to reject surgery as it had 
rejected the new sciences, but it excluded the sur- 
geons. Guy-Patin spoke of the surgeons in terms 
which causes us to blush for him. The government 
was obliged to do for surgery what it had already 
done for the new sciences. The Faculty closed 
their doors against it, the government opened others 
for it. The Koyal College of Surgery was created. 
"This latter title (the title of the Faculty,)" said 
La Martiniere to King Louis XV, "was the object 
of our ambition, but, since your supreme will has 
deigned to accord us the title of College royal, tho 
honor of depending immediately upon youi Majesty 
suffices to console us for every other distinction." 1 
The Academy of Surgery appeared, and appeared 
with an edal which attracted the attention -of all 
Europe. The first volume of the 31emoirs of this 
Academy is the most beautiful monument of French 
surgery. The Royal Society of Medicine came in 
its turn, and then this ancient Faculty, which had 



(1) MemoiTt prittt 



■oi par ion premier i-hirur-jicn Lamar- 
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lasted eight centuries,' terminated its existence. 
After the revolution of 1789, when the department 
of public instruction was reorganized, the remain- 
ing members of the Royal Society of Medicine 
served as the nucleus of the new Faculty. 

Guy-Patin tells us everything about his Faculty, 
not only that which is serious but that which is the 
reverse. I have just described some of the cere- 
monies of the Faculty. Each of these events was 
followed hy a feagt: "Saturday, March 20th, we 

received six bachelors The same day art 

entertainment was given to the (schools. " Then 
Guy-Patin enumerates all the invited, carefully 
indicating the rank of each: "the dean and cen- 
sors, the ancient deans, the four examiners, the 
five doctors, the four seniors of the schools, the 
ordinary professors, some friends of the dean, who 
are the best men of the schools and the most con- 
siderable of the Faculty I never saw such 

enjoyment on the part of all; there was nothing 
but merriment and good clveer." 

He was elected dean on the 4th of November, 
1650, and on the 1st of December, he gave his en- 
tertainment. "Having returned home this morn- 
ing, I found your letter there, which has increased 
the joy I had yesterday in giving my feast on 

(1) "By the perusal of ancient hooks," says Riolan, "we 
can show proof of more than six liuadred years."— ( Cur icimm 
recherches, etc., p. 28.) Riolan wroUi this in 1061. 
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account of my election. Thirty-six of my col- 
leagues made merry; I never saw so much drink- 
ing and laughing by steady people, and even by 
our seniors: they had the best old wine of Bour- 
gogne which I reserved for the feast. I received 
them in my room, where, besides the tapistry, are 
the portraits of Erasmus, the two Sculigers, father 
and son, Casaubon, Muret, Montaigne, Charron, 
Grottus, Heinsius, Sautnaise, Fernel, do Thou, and 
our good friend Gabriel Naude, librarian of Ma- 
zarin, which is only his external quality, for of the 
internal ones he has as many as any one can have; 
he is very learned, good, and wise, has gained ex- 
perience and is cured of the folly of the age, a 
faithful and constant friend for thirty-two years. 
There were also three other portraits ot excellent 
men — of the late M. de Sales, bishop of Geneva, 
of Justus Lipsius, and Snally of Francois Rabelais. 
What do you say of this assembly 'I Were not my 
guests in good company?" 

Everything is worthy of note in this recital; tho 
joy of Guy-Patin, the old wine, the seniors who 
laughed and who drank, and above them the por- 
traits of Erasmus, Casaubon, Montaigne, Rabelais, 
Fernel, and other worthies, with the friend Naude, 
Mazarin's librarian, which is only his external qual- 
ity! And how completely all this is characteristic 
of Guy-Patin ! the friendly, the erudite, the critical, 
the enthusiastic, the malicious, the good-natured, 
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and finally the spiritual, bold, and denials^ Guy- 
Patin ! 

Guy-Patin is inexhaustible when he speaks of 
the Faculty; he is, if possible, still more so when 
speaking of men. It is first Riolan, 1 his master, 
his friend, who took him for his assistant, 1 who de- 
signed him for his successor at the Royal College 
of France, whom Guy-Patin calls our master in 
everything; "and of the men of the world who 
knew most of particulars and of curiosities, not 

only in medicine but also in history at once 

a very good man, and naturally very sarcastic, .... 
who would that all the world wrote against him, 

(1) It is scarcely necessary lo stale that ftivtan of whom 
I speak in this chapter, is Riolan (he son, born in 1680 and 
died in 1657. He alone was a con temporary of fiuy-Patin as 
Riolan the senior was born in 1539 and died in 1605. 

(2) Here is aomething curious in regard to the college of 
France. "M. Moreau will not give up his place as Royal 
professor to his son until death, because, as he is one of the 
seniors of the College he has far greater receipts, on account 
of augmentation in favor of the earliest received, than his 
bod, who being one of the youngest, will only receive six 
hundred livres, while the father receives one thousand, or 
nearly eleven hundred livrea. Marin, the mathematician 
who is immediately next to him has the entire sum, tour hun- 
dred crowns, the same as the dean M. Riolan ; when the latter 
dies I shall take his place, having the same reversion as tly> 
youngest Moreau, and Ihcn I enler upon the receipt of six 
hundred livrea; afterward I succeed and increase as others 
die who wcro received before me." — (T. It, p. 162.) 
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keeping himself close in his study, with a 

stove for warmth in the manner of the Germans, 
and there writing against antimony, drink- 
ing wine all day, or adding to it but very little 
water, and saying for excuse, that it was old wine 
of Bourgogne." 

Then it is the family of the Pietres, all incom- 
parable, the elder above all, for he presided as dean 
when antimony was proscribed : in cujus decanatu 
latum est decretum adversus stibium, says Guy-Patin. 

With Guy-Patin there is no one of medium qual- 
ity; he is is either incomparable or abominable, 
according as he opposes antimony or not! For 
example, Guenaut, " wicked charlatan, obstinate in 

all things playing the tyrant in our schools, 

abusing at the expense of the public, the iniquity 

and impunity of the age a brazen-faced pre- 

scriber of antimony, peste antimoniale," etc., etc. 
Guenaut was not probably all that, although he 
must have been very lively, very active, very much 
occupied, and a man of some station, for Boileau 
reckons him among the embarrassments of the 
streets of Paris: 

" Guenaut sur son cheval en passant m'eolabousse," 1 

Vautier is "wicked, very boastful and very 
ignorant; the first physician of the king and the 

(1) Satire vi. 
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last of the kingdom in capacity ;" and you imme- 
diately divine why: he gives antimony; and that 
is not all, he speaks ill of senna and Heeding! 
"M. Vautier slanders our Faculty frequently and 
we know it well ; he Bays that we use nothing hut 
senna and depletion; he has given antimony very 
boldly." 

M. Morisset, on the contrary, does not give anti- 
mony; see what different language! "Le sieur 

Morisset is 3ixty-eeven years old, he has a 

good appearance; he seems to be boastful, but is 
not so; he has, however, what might render him 
bo more than others, for he is a very learned and 
skillful man. lie converses well, he speaks elo- 
quently, he consults with judgment, speaks Latin 
well, understands Greek, and would never prescribe 
antimony." He would never prescribe antimony : 
"even although he haa been implored to do bo, and 
principally by Gueuaut." ' 

Guy-Patin is passionate in everything: in poli- 
tics as welt as in medicine. In medicine, what he 
hated most was antimony and Guenaut, in politics 
it was the Jesuits and Mazarin. He did not like 
Richelieu any better. "Cardinal Richelieu," he 

Bays, "resembled Tiberius, he is a splenetic, 

who wished to reign Mazarin did not love 

vengeance or blood, but he was a great cut-purse." 

(1) Ltltrea di Oui-Palin, t. UL, p. 412. 
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It often happened that he treated the Jesuits, 
the monks, and the Pope himself, as if they had 
given antimony! On the contrary he showed a 
marked affection for Parliament, for liberty, for 
every kind of independence, political, civil and re- 
ligious, for the Fronde, for Cardinal de Retz. "The 
diet of Ratisbon is also spoken of, and it is said 
that the king will send M. le Cardinal de Retz 
there. "Would to God that he he reinstated in 
favor! he is a man of spirit, who loves glory and 
the public honor, to which he will infallibly be of 
benefit," And as soon as he saw Louis XIV., then 
quite young, he foresaw in the young prince the 
great king: he says, "the king is a prince well- 
proportioned, large and tall, not yet twenty years 
old. He is," he continues, "a prince worthy of 
being loved even by those to whom he has never 
been of service, who has great thoughts, and upon 
whoso inclinations France will be able to found a 
repose of which Richelieu and Mazarin have de- 
prived her. I feel a violent attachment for him." 

I finish with regret; for it is difiicult to quit 
Guy-Patin, a man so singular of his class: writer, 
physician, scholar, devout worshiper of the an- 
cients, a passionate opponent of the moderns, a 
spirit all fire, as he says himself, and joining to 
these, pure morals, warm and constant friendship, 
and the liveliest tenderness for his children: "I 
love children dearly," he says; "I have six, and it 
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Bwui3 to me that I have not enough; I am very 
b*ppy to lcnm that you have a little daughter; we 
have only one and she is so gentle ami so agreea- 
ble that we love her almost as much as we do our 
five boys." 

We know that he was not a happy father. Of 
his six children, five died young, a loss which 
brought from his pen these touching words : quo- 
dam modo morittir Ule qui amittti suos. His eldest 
son, Robert, for whom he had obtained the succes- 
sion of his chair in tho College of France, died 
early; and his deeply-loved sou Charles, his "dear 
Curolus," as he always called him, the illustrious 
son who inherited his father's genius and his pas- 
sion for study, was exiled. 

As to himself, he was born' on the 31st of Au- 
gust. 1601, and died on the 30th of August, 1672. 
His Letters commence in 1630 and end in the year 
of his death. They are addressed, by turns, to 
two physicians of Troyes, the two Berlins, father 
and boo, and to two physicians of Lyons, Charles 
Spon and Andre Falconet. 

M. lloveillt'-rarise alludes to some small works 
by Gay-Patin: 1 these works are very insignificant. 

(11 Al La Place, a little hamlet of the commune of Hodenc- 
«n-UiTiy (not far from Beamais,) an ancient province of 

(2) In his Koliec bhgraphitpu preceding his edition of tho 
Ltttrct it Guy-Putin. 
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Guy-Patin, in truth, wrote nothing hut his Letters; 
and these letters, in spite of a boldness of thought 
often excessive, 1 in spite of language often too vio- 
lent, in spite of many errors in facts and many 
prejudices against men, these letters, the brilliant 
expression of a superior mind and a fiery spirit 
irill ensure his remembrance, for he has put that 
in them which never dies — style. 

Guy-Patin is the most spiritual and witty physi- 
cian who ever wrote, if we except Babelais, of 
whom, however, physician was only the "external 
quality.' ' 

[Pabis allude! (o »nc of them in the "Revolutionary His- 
tory of the Materia Medica" preGied to Ma Plmrmaculogia. 
It waa entitled " Antivwnitil Miti-lijr'ih'jij" and consisted of a 
register of unsuccessful cases in which antimony hod been 
given l-ZV.] 

wrote to one of hia friends with a liberty not only 

sometimes excessive; elogiuma are not Yery com- 

d hie Lettrei and what predominates there is Tery indc- 

t pLilosophic spleen." — (Fontenelte: Elogc dc Dodart.) 
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